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ere’s Your BIG Opportunity in 
ndustry—Now and After the War! 


Ov 200 es! 118 . . . 
Lesson Chapters! Learn Chemistry—in spare time at home— 


inches, handsomely through this Amazing, New, Low Cost 


bound in durable 


jong wear. SELF-STUDY COURSE: 


CHEMISTRY 
ADE EASY! 


By CORNELIA T. SNELL, Ph.D., 
Consulting Chemist 

and FOSTER D. SNELL, Ph.D., 

Consulting Chemical Engineer 


{es is a brand-new way to study chemistry, 


designed especially for the man who must 

learn by himself, without teacher or labora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, in 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a cintle chemical subject, with all 
necessary formulas, specially prepared diagrams, 
and then questions, to fix in your mind the knowl- 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volume 
you are given a complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 





Just a Hint of the Course’s Fascinating Contents 


the Study Ammonium and Li im Phenols and Their 
) Derivatives 
nulas ™ f Aldehydes and Ketone 
ids and A kali } m, Chromium Esters . Waxes and 
Nitrog ind a Ethe 
Why Gold Has te t rseni ntimony and Organic Dves 
Allo _ Tin Reduced Colors 
Radioacti 2 Suments Sah” — Natural Plant Products 
Sulphur Compoun , : Jold and AlKaloids 
Carbohydrate Mer Natural Gums, Resins Simple experiments illustrate papentent 
and Balsams industrial processes in chemistry 


Sodium and P 
Salts Synthetic Resins 


And Hundreds of othen Subjects—All Explained in Simplest Terms by Practical Experts 
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See Free Examination Coupon on Facing Page —> 





TRAIN YO 


URSELF IN 


CHEMISTRY .- 


Great new industries are arising from the war-time appl 
tions of Chemistry—synthetic rubbers, aluminum and 5s 


ica- 
teel 


alloys, the many-purpose plastics, magic new drugs, amazing 
new fibers, fabrics, methods—all vital to war, and destined to 


of after-war jobs for 
here is an EASY, 
which will 


create thousands 
men and women! And now, at last, 
PRICED. SELF-INSTRUCTION COURSE 
you to get 
some of these splendid opportunities yours! 


No Previous Training in Science Needed! Four 
Inexpensive Books Teach You From A to Z! 


These books start from the most elementary facts 
principles and build up your knowledge of modern, up 


chemically -trained 


w- 


enable 
a complete grasp of Chemistry now—and make 


and 
-to- 


date chemistry on a sure foundation. The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical science as it is used 
today in research and manufacturing. From the first page 
to the last the knowledge and training you get can be used 


as preparation for a job in any branch of the great 
growing chemical industries. 


BOOK | Covers the Theory of Inorganic Chemistry. 
It begins by giving you a thorough grounding in the 
basic fundamentals You start with the simplest 
substances—-water, air, carbon dioxide—the simplest 
processes—-combustion of fuels, the rusting of iron 
the transformation of oils into fats. It explains how 
molecules are made of atoms, atoms of still smaller 
particles; shows how to use this knowledge. It pre- 
sents fully the nature of chemical elements, explains 
the reactions by which they are combined into prod- 
ucts vital in war and peace. 


You learn 
the uses 


Explains Inorganic Compounds, 
produced from their ores, 
and their alloys, their combina- 
-metals. You will find not only 
nickel, chromium, iron, steel, 
sulphur, phosphorus, car- 
covers the chemistry of 
insecticides, construction materials 
acids, and all the host of inor- 
are essential industry 


BOOK I! 
how metals 
of the pure 
tions with 
chapters on l 
but also on 
silicon, etc. 

alloys, pigments 

sulphuric and other 
materials that 


are 
metals 
the non 
tin, lead 
chlorine 
This 


etc 


bon book 


ganic in 


Examine the Complete Course FREE! 


Send No Money—Just Mail the Coupon 


yourself—in your 
own home—without spending a penny Make certain that 
you can learn chemistry by yourself. See how skillfully 
these authors have simplified every topic for the man who 
must study without a teacher—see how readily you can 
these questions and problems (with answers) to check 
your progress and to gain confidence. Send for these books 
on approval for 10 days’ free examination. At the end of 
that time you are entirely free to return them to us for full 
credit unless you have »roved to your utmost satisfaction 
that you can learn chemistry from their pages. If you 
keep them you need pay only $1.95 within 10 days and 
$2.00 a month for three months thereafter. Mail the 
coupon at once, as this offer may have to be withdrawn at 
any time. 


D. VAN NOSTRAND COMPANY, INC. 


250 FOURTH AVENUE NEW YORK 3, N. Y. 


Prove the value of these books for 


use 


and 


BOOK i, Covers Organic Chemistry. You get a 
complete picture of the chemical substances and 
compounds originating in living organisms. It covers 
the entire production of petroleum, natural and syn- 
thetic rubbers, resins, dyes, drugs, foods, sugars, 
starches, fats, waxes, alcohol, proteins and vitamins. 
This volume makes it easy for you to acquire by self- 
study clearly-understood grasp of organic chem- 
istry. 


a 


of 
on 


About the Chemicals 
full, practical reference data 
chemical materials—all carefully 
importance. You get the 
important each—composition, proper- 
ties, uses, relative costs, etc. And to help you find, 
instantly, all the facts and figures in this great book 
there remarkable 5l-page index. Here is your 
indispensable of facts about commercial 
chemicals 


BOOK Iv. Tells You All 
Commerce. You get 
many thousands of 
chosen for their commercial 
facts 


most on 


18 


a 


source book 
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Buy War Savings Bonds and Stamps regularly. 




















There and then... the assembly line was born 


ARLY in 1913, Henry Ford had 
his technicians try a new 
production idea which had come 
to him as he inspected a watch 
factory. Instead of having a 
single group of men make the en- 
tire assembly on each flywheel 
Magneto, the unit was moved 
ffom one worker to another. The 
result was a 50% saving in time! 
“Why not test this idea on the 
whole chassis?” Mr. Ford next 
suggested. So now, along ele- 
vated greased rails, each chassis 
was being pushed by hand as 
workers added the various parts 
in sequence. There and then, the 
assembly line was born! 


A chain-driven line was soon 
operating. And the 14 hours once 
required for a chassis assembly 
were cut to 1 hour, 33 minutes. 
Before 1913 ended, over 100,000 
Ford cars had been built, break- 
ing all records for the industry. 
This achievement meant more 
than a saving in time, more than 
creating new methods for all in- 
dustry. To Mr. Ford and his 
associates, this was another step 
to make life easier for millions. 
From the first, the assembly 
line technique of production eased 
working conditions. Along with 
other modern 2dvances, it helped 
to increase the life span of work- 


FORD MOTOR 


ers. At Ford, it soon made pos- 
sible the 8-hour day. And with 
unskilled labor in many places 
earning as little as $1 a day, Ford 
basic pay was raised to $5. 

The assembly line also brought 
price reductions on Ford cars, 
placing them within reach of more 
people. Sharing production sav- 
ings with the public is funda- 
mental with Ford. 

Today, in the creation of equip- 
ment vital to victory, Ford men 
continue their search for better 
ways of doing things. What they 
are learning is bound to be re- 
flected in the improved Ford 
transportation of tomorrow. 


COMPANY 
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The tack we put in every tire 


Synthetic rubber used to rub itself the wrong way, 
until the chemists found the answer 


TIRE IS BUILT like a layer cake. 
First, one layer of rubber- 
coated cord, then another on top 
of it. The picture above shows a 
man building up the layers. That's 
an actual tire he’s working on, 
before it’s shaped and molded. 

If the layers didn’t stick together 
tight, the tire-builder would have 
a bad time of it. Production would 
slow down. Tire failures would 
increase. 

Natural rubber has plenty of ad- 
hesiveness, or “‘tack.’’ Synthetic 
rubber hasn't. So B. F. Goodrich 
engineers began to search for some- 
thing that would give synthetic 
rubber more “‘tack.”” 

The answer was found ina cement 
made from natural rubber. It is 


applied to both sides of each layer 
and the underside of the tread. 

But this natura/rubber (2% or less) 
in the new synthetic Silvertowns 
insures against lagging production, 
frequent failure. 

By making and selling thousands 
of tires made with more than 50% 
synthetic long before the war, B. F. 
Goodrich engineers were able to 
get a three-year head start in com- 
pounding synthetic ruabber—know!- 
edge that today is invaluable to 
American Car owners. 

These tires totaled more than 
80,000,000 miles. They were the 
first containing any synthetic rub- 
ber ever sold to American car 
owners. Many are still in use. To- 
day's B. F. Goodrich tires for pas- 


senger cars are all-synthetic (98%) 
and are almost as good as pre-war 
tires. Truck tires aren't as good, 
especially in intercity service with 
overloads, but are improving daily. 
Few can buy right now, but if 
you're one of those who can buy 
tires today, go to a B. F. Goodrich 
dealer or Silvertown store. You'll get 
tires backed by years of experience 
with synthetic rubber in all kinds 
of products—tires backed by this 
80,000,000-mile road test. The B. F. 
Goodrich Company, Ak ron, 0. _ 


B.E Goodrich 
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Bearing up well 
a ET 


He’s carrying quite a load but he’s doing all right. And 
he’s mighty grateful for your help —especially when 
Long Distance circuits are crowded. 


Then the Long Distance operator may say — “Please 
limit your call to 5 minutes.” Saving telephone time is 
important in wartime. 
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True for 52 years: 


TODAY'S 1.C.S. STUDENT 
IS TOMORROW'S LEADER! 


—and never truer than today 


® The Future belongs 
to the Trained Men! 





ACT NOW TO 
JOIN THEM 
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Thousands of America’s business and industrial leaders 
began their climb to success by mailing this coupon! 
Special Tuition Rates for Members of the Armed Forces. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7687-K, SCRANTON 9, PENNA. 
Please send me complete information on the following subjects: 


~ (Write above the “Subject in which you are interested.) 


Age 


State_ 
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POPULAR SCHENCIE 


FOUNDED 1877 MONTHLY 


VOL, 145 NO. 2 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 





CONTENTS / aucusr, 1944 


Cover: Painting by Frederick Hoertz 
(Original for Todd Shipyards Corp.) 


News 


Five New U.S. Planes........ 

Our Postwar Battle Strength. 
Freighters Snatched from the Sea 
What About Postwar Television? 
America’s Favorite Gun.... 

How Noise Injures.. 

Engine with Wings 

Don’t Tread on These! 

Planes Smash Battle Bottlenecks 
Hand-Carved Gun Stocks 
Weird Dwellers of the Deep. 
Fighting at 425 Miles an Hour. 
The Piane You’d Like to Own 
Alcohol Does 1,000 War Jobs 
Light Traps Spies and Saboteurs 


hutemotiles 


New Ideas for Tomorrow’s Car 
Gus Blows Another Man’s Horn 
Auto Ideas 


Home and Workshop 


Winners in Our Kitchen Contest 
Scale-Model USAAF Mustang.... 
How to Use a Miter Box. 

Drilling and Spot-Facing 

Coolant Systems for the Shop 

New Color-Photography Lens 
Giving Radio Its Voice.. 

Watering the Victory Garden 
Chemistry in Crime Detection 

(Contents continued on page 8) 





LETTING THE 
CALENDAR 
CATCH UP 


'O BRING the date when 
POPULAR SCIENCE 
MONTHLY goes on sale closer 
to the date on the cover of the 
magazine, we have effected this 
summer an adjustment of our 
time of publication, As a result, 
the September issue will appear 
on August 30, and thereafter 
each issue will be published on 
or about the first of the month 
that is shows on the cover. 
Subscribers do not lose by 
this change, as each will receive 
the full number of issues to 
which he is entitled. 
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“Ketch the bed-sheet, Luke . . . comp’ny’s acomin’ for dinner.” 


NO CATCH...TO "PLUG-CHEKS GAS SAVING! 


Auto-Lite’s “Plug-Chek” Inspection Service can 
help save gas wasted by faulty, dirty or im- 
proper plugs. In actual tests by the American 
Automobile Association this spark plug serv- 
ice resulted in increased gas mileage up to 
12°o! Today some car owners get better results 
from “hotter” spark plugs than those which 


originally came with their car. This is particu- GREAT RADIO SHOW 


larly true because gas rationing so radically “EVERYTHING 


cuts the speeds and myles you drive. “Plug+ 


Chek” will quickly show you whether ‘your FOR THE BOYS” 


present plugs are operating “too hot” or “too 
cold” or just right. Get a “Plug-Chek” today! Featuring men and women at 


the fighting fronts 
THE ELECTRIC AUTO-LITE COMPANY ‘ 
TOLEDO, 1 Me fol Tie) Tuesday Night — NBC Network 


WAR BONE 
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Chaftwork 


Hand-Carved Chain Bracelet.... 
Lantern-Globe Porch Lamp.... 
Carving Diogenes the Donkey.. 
Made in Home Workshops.... 


Electrical 


Radio Ideas 
Enemy Radio Equipment.... 
Shop Data—Cord Switches... 
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What’s New in Modern Living 
Of Interest to Home Owners.... 
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Cameramen on Combat Duty 
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Magic You Can Make. 











| | ¥ 
PEPSI-COLA Keeping the Home Shipshape. 
/' Outdooss 


Victory-Garden Saboteurs..... 
Simple Fly-Tying Vise. 
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Gluing Jig for Large Work... 
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IMPORTANT NOTICE: The consents of this magazine must not be 
reprinted without permission. The ni rle ” 
unsolicited contributions, and connect. « 
material or insure against its loss. Contributions not ac 
sufficient postage will not be returned In “resenting numerous 
stories of new products of applied oneness. Po Science onthly 
does not underwrite the business met of t + individuals or con- 
cerns producing them To avoid Siabelity for patent_ infringement, 
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MANUFACTURING machinery that enables 
tractors to move mountains is Robert G. 
LeTourneau’s business, In 86 countries, his 
scrapers, bulldozers, Tournapulls, rooters are 
slicing high hills, throwing up dams, leveling 
fields. On every battle front of the United 
Nations, his earth-moving equipment is help- 
ing clear the way for advancing troops. 

As a business man, Mr. LeTourneau last 
year recorded sales of some $40,000,000. As 
an inventor, he has more patents to his name 
than any other man in his field. 


As a Christian layman, he de- p. 


votes 90 per cent of his business 

profits to Gospel work . . . oper- s 
ates one of the nation’s largest 

religious foundations. 





ROBERT G. LE TOURNEAU’S 
TRIBUTE TOI. C. S. 


Now. as when I studied with I. C.S., the 
advantage of such a Course is that it gives 
a@ man a chance to make a living while he is 
studying . . . and to put what he is learning 
into practice while he is on the job. 


It isn’t necessary to go to college or attend 
classes to get an education. If a man really 
wants to learn and get somewhere in life, an 
I. C.S. Course will open the way. 


If a young man is not willing to get down 
and dig. all the schools in the country won't 
do him any good. My I. C.S. Course gave 
me the training I needed but it gave me more 
than training. It taught me to dig and keep 
on digging until the desired goal is reached. 

With I. C. S. training. you are better pre- 
pared to dig up your own solutions to prob- 
lems that come up in your daily work. You 
can stand on your own—and the world needs 
men and women who can stand on their own. 


RG Le Tonernenes 


President 
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Mr. LeTourneau was a scraper repair man 
with an open lot “factory,” when he first “took 
stock” of himself. Assets: Faith, energy, be- 
lief in hard work, Handicaps: Limited educa- 
tion, limited mechanical know-how. 

To learn mechanics, welding, metallurgy, 
drawing, designing, engineering — he enrolled 
with I. C. S. as a student of the Mechanical 
Engineering Course. The I. C. S. textbooks are 
thée foundation of his practical career. 

All LeTourneau plants feature special train- 

ing programs today—and I. C. S. 
Courses play an important part. 
Mr. LeTourneau stops to com- 
mend I. C, S, students in his 
shops, looks over records of 
lesson completions, 

“Make yourselves at home 
here,” he tells I. C. S. representa- 
tives. “We have lots of fine 
fellows who need the kind of 
training your Schools give. / 

like to see them take I. C. S. Courses.” 

The same road to success taken by Mr. 
LeTourneau and thousands of other industrial 
and business leaders is open to you — if you 
have faith. Act now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


SCRANTON 9, PENNA. 
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Mold-Loft Work 
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Coming Next Month 


ANTIAIRCRAFT GUNS, pitifully ineffective 
in World War I, have come a long way. In a 
recent Pacific action, U.S. ack-acks knocked 
down 25 Jap bombers out of a flight of 25. 
The story of these guns, and of the “predict- 
ors” that give them their amazing accuracy, 
will be told in an article on our 90 and 120-mm. 
guns that now reach all the way up into the 
stratosphere for enemy planes. 


PUSHING 45,000 TONS—the weight of a 
giant battleship—through the water at 32 
knots calls for engines a million times bigger 
than a watch, yet made with equal accuracy. 
And it’s mighty interesting to see them work. 
So come along on next month’s engine-room 
inspection tour and see some of the late devel- 
opments that have made our sea fighters the 
best-powered ships afloat. 


PRECIOUS JUNK. Mario Ammaribile, an- 
tique-shop owner, has New York socialites 
beating a path to his door for the unusual 
furniture he has created from parts of razed 
mansions. In this article, he shows how, with 
a little labor-saving ingenuity, such junked 
pieces as moldings, banisters, and mantelpieces 
can be made into exquisite tables, screens, 
lamps, and similar furnishings. Here are pro- 
fessional tips no home owner will want to miss. 


MEET SKIPPER KROLL and his 336-ton 
tug. Together they’ve traveled over 75,000 
nautical miles since Pearl Harbor, towing 
barges laden with war materials from one har- 
bor to another, hauling crippled ships back 
into port, and saving shipwrecked sailors while 
side-stepping enemy torpedoes. Here’s a thrill- 
packed yarn of the sea, and of an old-time 
harbor skipper (now in the Pacific) who re- 
fused to stay home when the going got tough. 


SHOOTING WATER is a favorite sport with 
many a photo fan who snaps his shutter when- 
ever he comes to a stream or pond, river or 
ocean. Often, though, results don’t come up to 
expectation. Next month we'll offer some prac- 
tical pointers on taking water scenes, written 
by a photographer whose prints have won salon 
prizes. You'll find good tips on viewpoint, 
shutter speed, and exposure. 


ELECTRONICS. In the third of a series of 
four articles, Carl Dreher tells of the seemingly 
impossible jobs electronics is doing—this time 
in the field of industry. Citing their invaluable 
uses in such work as resistance welding, induc- 
tion heating, and stroboscopic counting, Mr. 
Dreher shows how electronic tubes have made 
possible amazingly accurate methods of meas- 
urement and control. 
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Radio Servicing (left). 

Many N.BR.I. Gradu- 

ates make $50 a week 

running their own full 

| time Radio repair 

businesses. Others 

regular jobs, 

make $5, $10 a week 

EXTRA fixing Radios 
in spare time. 


Broadcasting Stations 
(right) employ N.R.I, 
trained men as Oper- 
ators, Installation and 
Maintenance Men and 
pay well, 


Radio Operators (iclow) 
find good jobs in Broad- 
casting Stations, Avia- 
tion, lice and Ship 
Radio. 


1 WILL TRAIN YOU AT HOME 


Here’s your opportunity to get a gocd job in a busy field 
with a bright time future! There is a shortage today of 
—— nae ‘echnicians and pefators. 
for 64-page, illustrated book, 
in "Radio. x at describes many fascinating types of Radio jobs, 
tells how N.R.I. trains you at home in spare time—how you get 
experience building and oo Radio Circuits with 4. &. SMITH 
Six BIG KITS OF RADIO PARTS I send 
ers Men |! Trained nash Make 
$50 a Week Than Ever Before 
iF Keeping old Radios working is booming the Radio Repair vasinges: 
$200 a Month in Own Profits are large, After-the-war prospects are bright too. Think of the 
Business ; new boom in Radio Sales and Servicing that’s coming when new Medios 
‘‘For several years I have be are again available—when Frequency Modulation and Electronics can 
in amd B20 f ! be promoted—when Television starts its postwar expans' 
around | nth. Bust ‘Seendiaotin Stations, Aviation Radio, Police Radio, Loudspeaker 
Grete, Radio Manufacturing all offer good jobs now to qualitied 
me! ot these Site, have a eo pees of Les gam 
that hes built up ng the war, plus opportunities to expand into 
9 a Week in Spare Time new fields opened by wartime developments. You may ae see a time sen: 
aired some Radio sets szain when it will be so easy to get a stert in Radio! you will have velsablo 


Many Beginners Soon Make $5, $ $10 prateneae 
a Week EXTRA in Spare Time 


The day you enroll for my Course I start sending you EXTRA MONEY 

JOB SHEETS that help show how to make EXTRA money fixing 

Radios in spare time while still learning, I send you SIX big kits of 

Colorado. Radio parts, as part of my Course. You LEARN Radio fundamentals 
from my illustrated, easy-to-grasp lessons—-PRACTICE what you 
learn by building real Radic Circuits—PROVE what you learn by 


Y E L ia Vv { s | re) Ni interesting tests on the circuits you build! 
Find Out What N.R.1. Can Do for You 
E L E CTR Oo N § Cc yy MAIL THE COUPON for my FREE 64-page book. It’s packed with 


facts—things you never knew about opportunities in Broadcasting, 
FREQUENCY MODULATION Radio Servicing, Aviation Radio, other Radio Fields. Read the de- 

tails about my Course—‘‘50-50 Training Method’’—§ Experimental 
My up-to-date Course includes train- Kits—Extra Money Job Sheets. See the fascinating jobs Radio offers 
ing in these new developments. and how you can train at home. Read many letters from men I trained, 

colin what they are doing, - mnening. No obligation. Just MAIL 
COUPON jin an envelope or p Penny postal !—J, a 
Presi Dept. 4HP3, National haste Institute, Washington 9. c, 


a we E E G00D FOR BOTH sisv issn FREE 


RADIO LESSON \=————— 


President, Dept. 4HP3 
L will send you a FREE Lesson, ‘‘Getting NATIONAL RADIO INSTITUTE, Washington 9, D. C. 


Acquainted with Receiver Servicing.’’ to 

show you how practical it is to train for Mail me FREE, without obligation, Sample Lesson and 64-page book 
Radio in spare time. It's a valuable jes- “Win Bich Rewards in Redio,"’ (No salesman will call. Write plainly.) 
son. Study it—keep it—use it— without 

obligation! Tells how ‘‘Superhet’’ Cir- BG rcmiicttenrrigsoces 

cuits be ugives hints on Receiver Serv- 
te’ . ting Defects, Repair of Loud- 

















a 
spe x Transformer, Gang Tun- 7 
ing Condenser, etc. 81 fifustrations. 
Get your sample lesson FREE—maii i 
Coupon NOW! 
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The set of 
books 
that makes 


MASTER MACHINISTS 


and leads to bigger pay! 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop work. Take advantage of the other 
man's experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS‘ LIBRARY 


6 volumes—2368 pagee— ase itustrations 
(A combined home-study course and reference library) 
This library of machine - < practice was written for practical 
men. It gives you the best methods for every kind of machine s 
work. It fully explains lathes, drills, and other machine tools and 
their operation, automatic screw machines, speeds and f \e o- 
design and production, Jigs and fixtures, punch and die woi 
metal surfacing, etc., etc. Plainly written—completel frustrated 
the best kind of help to the machine shop man who wants to 
advance himself 
No money down—special price—easy payments. 


tei eterna eee enced eel 


EXAMINATION COUPON 


McGRAW-HILL _— CO., 330 W. 42nd St., MN. Y. C. 18 
Send me for te ys’ examination the American Machinists’ 
Library. If satisfactory I will send you 





Name 

Home Address 
City and State 
Position . 
Name Company 


Learn SPANISH 


RENCH, ITALIAN, GERMAN 


quickly, easily, correctly, 
inexpensively, by 


ANGUAGE 
PHONE METHOD 


USINESS MEN, professionals, engineers, Army 
and Navy personnel —all advance rapidly 
knowing Spanish, French, Italian or German. Orig- 
inal standard Language Phone Method gives you 
the actual voice instruction of an expert native 
teacher right in your own home. It's as easy and 
pleasant as listening to music. Write for full details 
and easy terms. Play records on your own phono- 
graph. Satisfaction guaranteed or money refunded. 


FREE BOOKLET AND DEMONSTRATION 


FREE ILLUSTRATED BOOKLET. Write today for your 
copy of an interesting 16-page, illustrated booklet which 
answers every question abcut Language Phone, easy pay- 
ment terms, and 7 days’ free trial offer. 

7 DAYS’ FREE TRIAL. Try Language Phone in your 
home a week before deciding. A small deposit brings you 
the entire course. 

FREE DEMONSTRATION. Come to our New York Office 
at 26th Street and Fourth Avenue for free demonstration, 
daily except Saturday, 


Funk & Wagnalls Co., Dept. 76, 354 4th Ave., N. Y. 10 
SE OR ET 


r 





~ 
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Aviation Career 
of Tomorrow 


Start It at SPARTAN Now! 


SPARTAN’S superior specialized training can make 
you a top-notch aviation technician, ready for a life- 
time career in 
great, post-war Be a Pilot in the 
Age.”” One of 
most complete 
ian flight depart- 
ments in the nation. 

Fleet of 18 modern train- 

ing planes. Excellent facili- 

ties; skilled instructors 
Graduates now flying on 

every continent. 

SPARTAN offers you advan- 

tages obtainable at no other school 

of its kind 000,000 in buildings 
and latest equipment. Gov't Approved; 
industry recognized. Outstanding Ca- 
reer Courses — Individualized instruc- 
tion and practical experience as you 
train for &o mmercial or Airline Pilot, 
Flight Instructor, Aircraft or Engine 
Mechanic, Aeronautica! or Airline Main- 
tenance Engineer, Radio Communica- 
tions, Weather Forecasting, Instrument 
Technician. WRITE for new catalog 
giving full details. State age and edu- 
cation 

CAPTAIN MAXWELL W. BGALFOUR, 





SCHOOL of AERONAUTICS and 
COLLEGE of AERONAUTICAL ENGINEERING 











if You Can 
Read English 


You can learn to play 
your favorite instrument 


e Yes, if you follow our clear, home-study instructions 
only a half hour each day, you should soon be playing 
simple melodies. Easy as A- B-C! No tedious scales. ou 
learn to play real tunes by note right from the start! You 
go from simple melodies to more advanced ieces. And 
sooner than you ever dared hope you're thrilled to find 
that you can pick up almost any popular number and play 
it by note. Study any instrument you like for less than 7c 
a day! 

If interested, send for Free Booklet and Print 
and Picture Sample. See how easy it is to learn § SUCCESSFUL 
music at home without a teacher this easy short- 46 yr. 
cut Way. 
U. S. School of Music, 88 Brunswick Bidg., New York 10, N.Y. 
-_——— 
U. &. School of Music, 88 Brunswick Bidg., New York 10, N. Y. 
Please send me Free Booklet and Print and Picture Sample. I would 
like to play (Name Instrument). 

Have you 


Instrument ... Instrument? 


Name 
(Please Print 


Address 
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100 em -FAME“=’ SHAME 


' . LISTEN HERE, 
ts yotkey NG FACE---ONLY YOURE SO SKINNY YOU 
oue Faces! \ MIGHT ORY UP AND BLOW AWAY 


THAT MAN IS 

THE WORST ‘ “ 

NUISANCE ON & —~“"\4 
THE BEACH 

















BOY! IT DIDN'T TAKE ATLAS LONG To % 
DO THIS FOR ME! wHAT MUSCLES! Tuar 
BULLY WON'T SHOVE ME AROUND AGAIN! 


CARN IT! I'M SICK AND TIRED OF 
BEING A SCARECROW! CHARLES ) 
ATLAS SAYS HE CANGIVEME A 
REAL sBopy. Act RicHT! 1Lt Gamere 

A STAMP AND GET 


_ HIS FREE soox! = 




















OH, Joe! you = 
ARE A 
REAL MAN 
AFTER ALL! 


ze WHAT! VOU HERE AGAIN? 
f HERE'S SOMETHING | OWE YOU! 








I Can Make YOU A New Man, Too 
in Only 15 Minutes A Day! 


—actual photo of 
the man who 
holds the title, 
“The World's 
Most Perfectly 
Developed Man.” 


make you a finer specimen of 
REAL MANHOOD than you ever 
dreamed you could be! You'll be 


If YOU, like Joe, have a body 
that others can ‘“‘push around’’—if 
you're ashamed to strip for sports 


or a swim—then give me just 15 
minutes a day! I'll PROVE you 
can have a body you'll be proud 
of, packed with red-blooded vital- 
ity! “Dynamic Tension.” That's 
the secret! That’s how I changed 
myself from a _ spindle-shanked, 
scrawny weakling to winner of the 
title, ““‘World’s Most Perfectly De- 
veloped Man.” 


“Dynamic Tension’ 
Does It! 


Using “Dynamic Tension” only 
15 minutes a day, in the privacy 
of your own room, you quickly 
begin to put on muscle, increase 
your chest measurements, broaden 
your back, fill out your arms and 
legs. Before you know it, this 
easy. NATURAL method will 


a New Man! 


FREE BOOK 
Thousands of fellows have used 
my marvelous system. Read what 
they say—see how they looked be- 
fore and after—in my book, “Ever- 
lasting Health and Strength.” 
Send NOW forthis book—FREE. 
It tells all about “Dynamic Ten- 
sion,” shows you actual photos of 
men I’ve turned from puny weak- 
lings into Atlas Cham- 
pions. It tells how 
I can do the same 
for YOU. Don't fms 
put it off! Address | ay 
me personally: ete 
Charles Atlas, Dept. 
1H, 115 East 23rd. = 
St..NewYork10,N.Y. 


CHARLES ATLAS, Dept. 1H, 
115 East 23rd St., New York 10,N.Y. 
I want the proof that your system of 
“Dynamic Tension” will help make a 
New Man of me—give me a healthy, 
husky body and big muscular develop- 
ment. Send me your free book, “Ever- 
lasting Health and Strength’. 


Name.. 


(Please print or write piainiy) 


Address 


City State 
C) Check here if under 16 for Booklet A 





Hn Your 
Minds Eyé i 


a PN SE “egg 
Sas haa ee 
lag & ‘ 


The Secret of 
MENTAL CREATING 


F you just like to dream, read no further. There 

comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS GYree BOOK 


Let the Rosicrucians tell you how you may ac- 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fas- 
cinating book, “The Mastery of Life.” It tells 
how you may receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 
Name aa (AMORC) 
addres® — SAN JOSE CALIFORNIA 


City 
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sINVENTORS 


NOW Is the Time t 
s the Time to FREE 


PATENT d SELL Y i vention 
Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 


in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do ce Ag ENTOR 

, Ys JaCoBso,N ’ 
Our “Patent Guide for the Inventor” answers many important Cron . 
questions concerning Patents that inventors constantly ask. It tells : 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial! successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 


facts of interest. 


Why You Need Expert Assistance 


The Petent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 
“claims."’ This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff—carefully trained registered 
patent attorneys—expert draftsmen—experienced searchers——to 
serve you. We have been serving inventors for more than 20 years. 


Take First Step N 
axe rirs ep NO CLA - 
With the Patent Guide you will receive also Free a “Record a E | a 3 A. 0 33 ~ | 3 | 
of Invention’ form which will enable you at once to 
establish the date of your invention, before you file your E- easy ist JACOBSON 
Patent application. This step costs you nothing yet may be ° 
vital to your success. Remember—in Patent Matters, AC- 


TION is IMPORTANT. Delay can be costly. Mail the cou- 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


“Worthy of your Trust’’ 


Get Thin ‘ieegempan 
. R f is B 0 0 " lashington 4, D. C. 


IMMEDIATELY MAIL COUPON TODAY! | City ee 


lL — —- (Please write or print plainly.) <<< 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON {| 
Registered Patent Attorneys before the United States Patent Office | 
42-H Adams Building, Washington 4, D. C. 1 


Inventor” and your specially prepared “Record of 
Invention” form FREE. This request does not | 
obligate me, 


Name 


i 

| 

i Please send me your 48-Page “Patent Guide for the | 
{ 

l 

l 

! 

{ 


Address 
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GAIN MORE SKILL 
with THESE BOOKS 


<hecss books oy want. a 
tithe 
coupon WITHOUT MONEY. when 

books arrive, examine 5 DAYS 

FREE. Unless delighted, return without obligation. 
Otherwise, send only $1.25, plus postage, for each 
book you keep. 


1. BOWLING FOR ALL 


_ Joe Falcaro and Murray Goodman — 

= World's Undefeated Match Games 

Bowling Champion ( Falcaro) teaches 

beginners, experts, all ages! Principles, 

delivery, direction, speed, strikes, 

spares, “‘Do’s and Don'ts." Rules and 
Tournaments. Action photos. 


2. NU-JITSU 


Frederick P. Lowell — How to over- 
power a physically stronger aggressor. 
Photographs and text first teach eight 
jiu-jitsu. muscle-building exercises. 


; Then 61 lessons are “acted out” in 
ahh 150 clear photographs! 


3. SWIMMING 


R. J]. H. Kiphuth—Yale's famous coach 
shows how to be a strong, easy swim- 
mer. Pre-water exercises; breast-stroke, 
back-stroke, free-style. Drawings, 94 
photos. Advice on teams. 





(Wa 
4, BOXING 


Edwin L. Haislet—Not only WHICH 
techniques to learn, but WHEN and 
HOW to learn apd use them. Easy-to- 
understand text, clear drawings ex- 
plain position, hitting, blocks, foot- 
work, training, etc. 


5. PHYSICAL CONDITIONING 


Stafford and Duncan—How to get in 
condition for football, baseball, basket 
ball, etc., “toughen up” for any emer- 
gency. 436 drawings, plus simple direc- 
tions, show you 34 interesting exercises. 


6. WRESTLING 


E. C. Gallagher-152 half-page photos 
of wrestling champions—with clear, ex 
planatory text. Standing, bringing to 
mat, holds, escapes, falls. Author is 
Be. champ-producing wrestling coach of 
i a | Oklahoma A. & M. 


5 DAY FREE EXAMINATION COUPON 


seee en 
A. S$. BARNES AND COMPANY 
Dept. 38, 67 W. 44th St., New York 18, N. Y. 
Send — for Free Examination — books whose 
title-numbers I encircle below. Unless de 
lighted, I may return them in 5 days —— 
obligation. Otherwise, I will send you $1.2 
plus postage, for each book I keep. 


1 2 5 6 
Name 





Address 


City 

save POSTAGE! Check If enclosing ful! payment with 
coupe Then WE pay postage. Same 5-day return pr oe 
SSSSSSHSSSETSKSSSSS ESSE ESTES ESS SESE ESES. 
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Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of 
Earning $30-$50-$75 A WEEK 
Use your spare time to prepare for a profit- 
able Art Career! Start training at home, now! 








It's pleasant one interesting to study Art the 
w A. COMMERCIAL ART. DE- 
SIGNING. car’ OCONING..all in ONE com- 
plete course. No previous Art experience nec - 
sary we teach you step-by-step by our practi- 
cal home study method well anows ounce 1914. 
Hrite toda for information in 

**‘ART FOR PLEASURE AND PROFIT’ 

all about our course, material furnished. serv 
ice and commercial opportunities for you 

< 


in Art. State age. 
WASHINGTON SCHOOL OF ART 
Studio 138K, 1115-15thst., WW, Washington 5,D.C_ 


Legally trained men win high- 
er positions and bigger suc- 
cess In business and public 
life. Greater opportunities now than 

ever before Ele corporations are 
— by men with le, 


'e guide you step Mere step. You gan train at home 
dering epere tim: Degree of of » B. Successful 

in every “section of the ie 5S. We furnish 
., Low cost, easy 
our valuable aw Training for Leadership’’ —' 
* books FREE. Send of them N NOW 


LaSalle Extension University, Dept. 883-L, Chicago 
orrespondence Institution 


More good jobs now in Drafting. Learn AT 

HOME in spare time ( or at our Chicago School}. 

Send postcard for FREE TRIAL LESSON and 

see how easy to learn and get a good job 
CHICAGO TECHNICAL COLLEGE 

K-215 Tech Bidg., 2000 S. Mich. Ave., 16 Chicago, iT. 


WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 


greatly needed profession 


run as high as $50.-$100. weekly after a few weeks home training 
rms 


not 


needed, 


medical or chir 


. mo further capital 
no goods to buy. 49th year. Write for free booklet. 


Stephenson System of Foot Correction, 62 | Back Bay, Boston, Mass. 





SENDIN 
RECEIVING 


nd and receive Radio Code with greater speed 
Stop nervous tension. Have confidence. Be profici 
Same evetem were by radiotelegraph specialists 
sands of operators needed. Rush name for FREE 


CANDLER SYSTEM co. | 
- 6d, Box 928. , Den nver 3, Cot 





COMBINED WITH 


MLL Simplitied 


NEW 2-in-1 reading course! Now you can learn the 


speedy 


simplified system of calculation used by 


draftamen, engineers. accountants, ‘‘master minds 
on the stage. Learn casy way to multiply . a 
by 4 figures without using old-fashioned 


e we 
eh 


er 


‘anewer . 


| eas long columns of figures this Iightning 
at method earn horsepower, ide rule 
eter, logarithms, wood measure puss es. 


Large illustrated volume com steve with 
ony $! 0 postpaid. Satisfaction or re 
ze friends with your magic J 


i: Completedetails mailcoupenTODAY! 


j MELSON CO. 321 S. Wabash Dest 3WO! 
Please send free detal isab< 


and Practical Mechanics S ‘aplifed 


| Name 
| 


Address 
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/ FREE BODK 47," 


AVERT 


TO PROTECT THEIR 
INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent. There 
is no other way to protect your invention in accordance 
with the laws of this country, 


MAKE THIS RECORD NOW f: you have an in- 
vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office. We will send you this FREE 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later. Don't delay a single minute in taking this im- 
portant step. Your whole future may depend upon it. Mail the 
coupon for our FREE Invention Record Blank and New FREE 
Book Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U. S._ Patent Office 


strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
ventions. This gives us the ability to judge your invention and to 
escribe it accurately and convincingly in technical language. It 
ves us the perception to center arguments upon those details of 
ntion which, in our judgment, will be looked upon most 
yy the Patent Office Examiner. 


favo rably t 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family. Act Today! 

We paint no glowing road to fortune—but if you have 
a vention ... if it serves a definite new nee oe 
if the public accepts it-—we can tell you it may provide 
the security and benefits you are seeking. 


McMORROW & BERMAN 
Patent Attorneys 
142-Z Albee Building 
Washington 5, D. C. 
AUGUST, 1944 
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Invention Record 


Know How Successful 
Inventors Protect ond 
Sell Their Inventions 


Our new FREE Book fs the latest volume on In- 
ventions and Patents off the press. It’s a book 
every inventor should have. Mail the coupon today 
for our book ‘‘How to Protect, Finance and Sell 
Your Invention’’ and learn these important facts— 
How to know if there is a prior U. S. patent 
on your invention. . 
How to save steps in getting patent action. 
How we prepare your application for presen- 
tation to the Patent Office. 
How you may patent an improvement on 
something in use now. 
How to obtain funds to patent and pro- 
mote your invention. 
How to find a buyer or backer for 
your invention. 
How to protect yourself in 
making royalty agree- 
ments. 
These and many other inven- 
tive facts you'll learn by 
reading our new FREE 


Book, ‘‘How to Pro- 
tect, Finance and 
Sell Your In- 4 


vention.’ Z. 
4 


Buy Wor Savings Bonds and Stamps regularly. 











ARE YOU HANDY WITH TOOLS? 


Learn to Be a Service Mechanic in 


rest ™ REFRIGERATION 


-” and AIR-CONDITIONING at Home 
» . Exceptional opportunity for men of all ages up to 60. The 


demand for repair and service mechanics in REFRIGERATION 
: and AIR CONDITIONING is acute, and will continue long after 
or a great . the war. Our practical, thorough course trains you at home 
It's easy to grasp. A common school education is enough. No 
how to 


RS: previous experience is required. Learn h 
i start your own business with $50 worth of tools F R E E 


in garage or basement Or take a job in this 


5 heeled ——— 
RADI —_ MECHANICS TRAINING SCHOOL 

4701 W. Pico Dept. S-8 _—Los Angeles 6, Calif. 
LECTRONICS) Pocket ADDING MACHINE 


“ + ” 2 = turdy steel constructio ) i use 
Learn-by-Doing” on Real Radio Apparatus! = po yl. Ys a R ny A 

‘ j 1t Peace time fu- ~ 999,999.99. A real machir ; anteed 5 

a teod job in “wenn 1/7 years Thousands of satisfie isers. Send 

Electronics now. Coyne “LEARN j el name ¢ and address. We ship immediate}; n 
BY DOING” training covers latest > delive pay postr - $2 5 
developments in this field. Prepar postage charges) yu 
sickly, easily. Fascinating well paid 02000009 FQ Free order ~* pe 


wk in maintenance, installa- $ =F ette 
tion and servicing Radio-Elec- ; iif Trial . 
tronic equipment. lhe aia tants Send no 


TELEVISION money 
If you have an all-around Radio- TAVELLA SALES co. “ae | -KA West est Broadway, _New Yora 47, N.Y. 

















Electronic training, there are 

great opportunities for you. 

Tremendous expansion in Radio- 

Electronics, Frequency Modula- 

tion and’ Television predicted after With A Chartered Educational institution 

the war—a world of new port Courses = Snewnes RING: aftine 

ities. Get ready for a Peace time “ Steam. Act mau ul. Rad ‘Structural “Mian ng, In 
i ay r al 

future and a good job NOV Courses in art s AND. ‘SCIENCES: “Philosophy Education; Letters; 

practical Coyne Kadio Train ine. Health; Medical Jurisprudence; Psychology; Sociology : 

o 


ony Pol Science Theology 


Many Branches if You ‘ . Aoovunting Mathematics: Statist 
Have All-around Training : ——————— _—— 


d with a norr 





lify t 1 d opportur : a pen aint suitable for sh i te todas 
in RK \DIO- ra Lie ICS, to- We TAMBLYN SCHOOL OF PENMANSHIP 
‘ | Y439 Ridge Building. Kansas City, Mo 





da 
tures s! 


for traincd Rodi few of ve big fob 
I'LL FINANCE SIAR SRER? 


well. yp thre ammering. Its Cas 


YOUR TRAINING! cate Seerty the ogee fa Men 


Don't let lack of money hold you ' . essf years Benj a) Bogue. 
pe k. You can G eT ho MINING _ Dept. 1864, Circle Tones, Indianapolis 4, Ind. 
tuition as 


EASY MONTHLY’ PAYMENTS 

STARTING D AFTER 

YOUR TRAINING PERIOD Is 

OVER. als > help you get part- 

time work help pay living ex- nd improve = a 

penses wl ning if you need it, : : serves . ' : 
1). postpal ney 


cad give yo Lifetime Job Servic nd pictures to help you, Or bal 
as a Coyne graduate, SUPREME PUBLICATIONS, 328 S. Jefferson St., Chicago 6, ILL. 


SEND FOR FREE BOOK| ¢Weu Designs in 


Fully illustr ted with big pictures of 
m Shope facts about your tutur 
Mail coupor No obligation 
No salesm = will ‘call. Act today! 


H. C. LEWIS, Pres., RADIO DIV. Modernize Your Gun! Improve Your Score! 
COYNE ELECTRICAL SCHOOL peek So - 9 Ag ith oy 4. te eneend 


For : ° 

500 S. Paulina St., Dept. C44 Chicago 12 Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, w: sins t, onyx, etc. Low pri FREE 
We also have facilities for CATALOG. Dealers Wante enieosriy 


ties —write for particulars. SPORTS, INC., (Mirs.) 2850 N. Clark St, Dept. S-8, Chicago, Hil. 


ties 
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ack guarantec 


























eee ~ae agen 
H. C. LEWIS, Pres 
RADIO Div. COY Ne ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. C4-4H Chicago 12, Illinois, 
Send FREE BOOK, “Your Future in Radio-Electronics” 
and details of easy “Pay-Aiter-Graduation’ pian, wet ARTHRITIS - NEURITIS = SCIATICA 
. . rs ing pains of these diseases when the 
NAME .....0: : usual remedies have failed? Learn 
about a new trustworthy. 
ADDRESS non-surgical treatment method. This 
' treatment is completely explained in the Ball 
. Clinic's FREE Book. Write today. No obligation. 


Co ee BALL CLINIC, Dept. 5100, Excelsior Springs, Me. 
18 Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 


Pe eeaseeaeun 





ee e ARE YOU ASKING « « 


“How Can | Make Sure of 
My Postwar Success?” 


HAT’S a vital question for you to 
answer soon. 


For postwar adjustment will change 
many things. Jobs that are good now 
may be very different then. War em- 
phasis is on production in the plant— 
peace may shift it to the office, store, 
management and sales. Overalls and 
slacks may, for many, give way to white 
collars and dresses. 


Now is the time to plan and pre- 
pare—to get ready for the new 
opportunities. By training now in 
spare time, you can get in on the 
ground floor when peace comes. 





LaSalle nome study training— 
complete, authoritative, moderate 
in cost—will quickly prepare you 
for your chosen field, ready for the 
preferred positions. In our 36 
years, Over a million ambi- 
tious men and women have 
found it interesting and help- 
ful in securing promotions or 
better jobs. 





Send the coupon at right for 
full, free information. Or if 
you are not sure which is the 
best field for you, write us for 
our frank counsel—without 
obligation. 














AUGUST, 1944 War Savings Bonds and Stamps regularly. 

















Essential War Work - with a Peace-time Future 


The Aircraft Industry needs Draftsmen and Engi- 
néers now, but more important to you, is that they will 
néed them in the future too—for the Big Tomorrow in 
Aviation. Remember every new idea or improvement 
starts on the drafting board. These are the men who 
afe important to industry. Men who today hold ordi- 
nary routine jobs—can be important figures in the 
aircraft plants tomorrow. Ambitious high school stu- 
d@nts—and service men too—are now choosing this 
RYAN method of leisure-time training—planning for 
a Buccessful future. 

Ryan’s New Home Study Course 
Can Train You in Spare Time 

Aviation Industry leaders at Ryan have proven with direct- 
fr@ém-the-industry methods of instruction that they can train 
you thoroughly—yet quickly, in part of your spare time. The 
leaBons are so easy and interesting, many students earn a 
coveted Ryan diploma far ahead of schedule. With this new 
“beiled down” course, higher education or special experience 
is Bot necessary. Included with your training, you get com- 
plete Aeronautical Drafting equipment at NO EXTRA COST. 
There is nothing else to buy. The low R.A.1. tuition, payable 
in @asy monthly payments, covers everything. 

Do This—Then Judge For Yourself 

Your time is the most valuable thing you have. You owe it 
to Yourself to see that the study course on which you spend 
your time is the finest—the most practical. So use this coupon 
—How! There is no obligation—it'll take but a minute—and 
it May easily be your passport to a successful career in avia- 
tiom. To save time, send it Air Mail. 


1 RYAN Aeronautical Institute 
418 Lindbergh Field, San Diego 1, Calif. 
Gentlemen 

lease send me 


wit t any ob! 
NEW HORIZONS 


gation on my part, your FREE 
OF OPPORTUNITY,” with 60 
ution on R.A.1., including cost of train- 
s both before and after gra 





' 





! Street___ “ 


City. . State = — 
MeTTTrIrrrrereiesfirirtiirr rt fF 
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Buy Wer Savings Bonds and Stamps regularly. 


RE UNDER ARREST! 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting. profitabie 
pleasant profession. Let me teach you, too, in 
your own home. Learn Finger 

Be A 


Printing, Firearms Identifica- 
FINGER 


tion. Police Photography and 

Secret Service Methods thor- 
PRINT 
Expert 


quickly and at small cost. 
%, of AllAmerican Bureaus 
Iden..fication employ students or gradu 
ft.a. s&s You, too. can fit yourself to 
ponsible crime detection job with good 
pay and steady employment But don't delay 
tails now t me show you he Pasity 


FREE!!! 


Send for Thrilling 
LUE BOOK 
CRIME’ 


Now Be sure to state age 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 136-C, Chicago 40, Ill. 
PETE 658 “Nationwide opportunities, sound postwar 
career waiting. Photographers needed by 

newspapers, advertisers, in business, ir 

dustry, science, N. Y. I. graduates 

also winning promotion, higher pa 

in Armed Forces. Qualify at 

America’s largest, oldest schoo 
Resident or home study FREE 

catalog describes commercial, por 

trait, motion picture and color courses. 

N. ¥. INSTITUTE OF PHOTOGRAPHY, 
Dept. 5, 10 W. 33 St., New York 1, N. ¥. 


+ THERES 
oN 


RAYE BURNS will teach you HOW to CREATE ORIGINAL 
CAKTUUNS at home that you may SELI.. Course contsins 
26 lessons snd over 660 titustrations. Ai! for Only 


2 
Sead name and addrese for free detaite. 


RAYE BURNS SCHOOL, Dept. S, Box 3583. CLEVELAND 3, OHIO 


our own home B 
Write today — 





Wonderful, new cevice, guides your hand; corrects your writing 
in few days. Big improvement in three hours. No failures. Com- 
plete ontline FREE. Write C. J. Ozmment, 3s- t. Louis. Mo. — 


LIKE T WRITE? —EARN EXTRA MONEY!! 
New writers needed to © articles for magazines. Simple new 
method enables YOU to rewrite ideas which SELL! Easy to enter profit- 
able writing field now! Earn good money in your spare time. Send for 
bia FREE LESSON and FREE details immediately. WRITERS SERVICE 
BUREAU — DLPT. C, 101 NO. ROBERTSON. BEVERLY HILLS. CALIF. 
YOUR OWN 
Build yourself comfort with our easy to follow Blue 
i por 


Prints and ts ve or Rooms 
mes Store 





° Blowers ‘Coe P & Pumps. 
Free literature 
PEERLESS SALES Box P122 C.V. Lincoln, Nebr. 


WHAT ARE YOU BEST FITTED 10 00? 


Discover your best abilities through sci_ tific aptitude tests! 
Plar your career now with the help and guidance of modern 
test findings. Information 10c. Testing Service, 202-S Com- 
mercial Building, Rockford, Hl. 


MONEY IN RABBITS-CAVIES 


BU and put you tn touch with other markets. 

Catalog and copy of magazine 10c. Or send 
25e fer Book Catalog and Price List and o.'s Sabserip- 
tien to tue AMERICAN SMALL STOCK FARMER. 


OUTDOOR ENTERPRISE CO. 8V55, PEARL RIVER. &. 1. 

















POPULAR SCIENCE 





AUDELS AIRCRAFT WORKER $1 


Answers Your Questions on 1—<Aircraft Materials, Terms, Parts 
2—Blueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Lilus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS 


Developed by Experts for Sheet Metal Workers, Layout Men & 

Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 

x 2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 

Facts. Fully indexed for ready reference in answering your layout 

ae. Covers all phases of on — hn aS Pattern 
utting, ELS - Development 


AUDELS SHEETMETAL ‘WORKERS 
HANDY BOOK 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages. illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... .$4 


Covers modern machine shop practice in all its branches. 5 prac 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. Easy to — and understand. A shop 
companion that answers your questio 


MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE... $4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 

theory, operation and maintenance of modern diesel engines in- 

cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 

—— binding. pocket size. All details plainly brought out, this 
is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy yy 1 Marine Wiring, Radio Principles, 
Welding. Indexed y to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. $6 


A practical illustrated trade assistant on modern construction for 

carpenters, joiners, builders, mechanics and all woodworkers. 4 

=e — pages, 3700 dinastresions. L am covers. Each volume 
Sold separately $ 


AUDELS PLUMBERS & "STEAMFITTERS 
GUIDES—4 Vols. . $6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Dose — and yi an 4 Vols. —1670 Pages—3642 

Each ‘ocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRA 


210 Pages. Tllustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
——— for practically all fields of electricity. Each diagram is 

e & self-explanatory. Highly Endorsed Pocket C a 


AUDELS ELECTRONIC DEVICES. 

Tells What You Want to Know About Electric Eve. Easily Ur ni $2 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


\ 
AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audei 
Guide in your home. Start the Easy Payments if satisfied. 


(MAIL ORDE 


"THEO. AUDEL & CO., 49 W. 23rd St., New York 1 
Please mail me for 7 days’ free examination the’ 
books marked (X) below. I agree to mail $1 ing 

i 7 days on each book or set ordered, and to further? 
mail $1 a month on each book or set ordered until! 

I have paid purchase price. 

If Iam not satisfied with Guides I will return them. 
- Audels PUM HYDRAULICS &2 AIR Sa $4. 
0 a GUIDE —* 6. on a a 
Audels BLUE PRINT READING — 
SHEET METAL WORKERS Handy Book . 
METAL — _—— . ° 


LMAKERS ward — 
udels NGINE MANUAL. . 
a— MECHANICAL Dictionary ..... 
AUTO GUIDE ‘ 
Audets —— ENGINEERS HANDY Book 
i‘ Handy Book 


SHIPF 
ARIN Guide 
CCHANIC L DRAWING COURSE 
DRAWING and —_ 
ILLWRIGHTS and Mecha uide 


: 





i 
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GROWERS es GUIDES (4 vols.) 
and Guides 
7 and & 


bi 


ENGINEERING , 


ENGINEERS 
1 2, 3, 
on 
Answers on REFRIGERAT ‘ 
GINEERS EXAMIRATION " 
MACHINIST GUIDE . @ « e 
WIRING DIAGRAMS 
Book of PRACTICAL | ELéctRiciTy 


i 


i 


ICAL POWER C TIONS . 


Hit 


ELE ic 
RADIOMANS GUID 

udels NEW ELECTRIC LIBRARY at $1.50 a Volume 
Vols. 1, 11, B11, IV, V, VE, VEL, VEEL, EX, X, XE, KEE. 


OOOOOOOO0000 re a aaa nt nents 


itt 


> > 2 
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AUDEL, Publishers, 49 W. 23 St., N. Y. 10 
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Buy Wor Savings Bonds and Stamps regularly. 




















Trained Flectrical men are needed now. It's not 

how young you are, or how old you are, The question 

is have YOU the training to hold a good a job 
today—and to insure your future after the war? 


fo ELECTRICITY 


IN 12 WEEKS 
ON REAL MOTORS, GENERATORS, ETC. 
Beart NE TRAININGi iseasy, practical, Located in Chicago, 


rt of vost war industric » has behind it 44 years o 
“know-how” in training aoe men. Mail coupon now! 


“Learn-by-Doing” in the Great Coyne Shops 


Get ready for a big future the quick Coyne Way—by actual 
work on full-size electrical equipment, not by corre- 
Bpondence. Learn wit ‘ing, m tors pows er planta, switchboards, 
guto and aircraft Be an “All-Round Electrical 





ek 
dan” — for big opportunit tiest 
MEN WITH PHYSICAL 


Start Now—Pay Later DISABILITIES 








Biectsic: ity is kn wal 


Get My Free Book! 


Let me send y mu my big illus 
} Ib 


My “Pay-Tuition-after-Gradu-} W* alse have facilities for you. 
mn” plan enables you to start —— 
in easy payments when 
1. If you need part-time ; 6, / 
rk to help ete ay Gupenene Special ° 
You Don’t Need Experience DUSTRIAL 
or Advanced Education! 
Now Included! 
onowe their) Noextra 
my 
V | valuable 
wherever extra 
field of 
new op- 
x“ 
b. I 
i— no 











t away, and pay for your 
while here, 11] help you get it. 
4 ” ne, Tr ining is simpli fied. 

easy cost for 

training 

—big 

oR | portuni- 
4 
Send the 


man : will call. 
coupon ow 


#.C.L 


COYNE E*s TAC TRIAL 


500 South P. — 
Dept. C4-73, Ghicaso 12, i. 








- 
eae nee ecanaee = 


seen eeneee 
7 Cc, LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 4-73, Chicago 1? 

Send me your Free Book. Tell me about your SPE I 
INDUSTRIAL ELECTRONICS TRAINING at no extra 
cost, and your Pay-Tuition-after-Graduation offer, 


NAME, .cccsccccceees 


ADDRESS 


Buy Wer Savings Bonds and Stamps regularly. 


Men Needed for Good Pay Work in 


AIR CONDITIONING 
and REFRIGERATION 


Train NOW for Post-War 


U an ente r this fleld e —. 
‘ f mm attractive < 

r ‘and Refrigerati 

NEW « quipment wil be 

in this work t offers excellent wages 

Let U.EA show you how to prepare fo 
st os it has foe thousands of suc 
rained men in the Investigate 
tudy training that’s bats “© Y actus op wer 

raining without * with your present 
lay for FREE complete details. 


“UTILITIES ENGINEERING INSTITUTE 


Dept. 384, 1314 W. Beiden Ave., Chicago, (14), 








. quickly 


and prepare 
Thousands i 


B. S. Degree in 27 Months 


Distinguished for technical 24-year courses in 

Civil, Electrical, Mechanical, Chemical, Radic 
a Ran Baa SE Eee Aeronautical Engineering ; Business Adminis- 

tration, Accounting, and Secretarial Science 
MEN AND WOMEN—=3 yr. high school students with good record ad- 
mitted. Special Preparatory Department. Short diploma courses ; 
weeks) in Surveying, Drafting. Low tuition. Low living costs. Cosn 
politan student body. 6st year. Enter Sept., Jan., March, June. Catalog. 
584 College Ave. ANGOLA, INDIANA 


ECOME AN EXPERT 


Accou! 


xecutive Accountants and C. 
n rousands of firms need them. Ahout 20,000 Certified Public Accot 
ants in the U We train you thoroly at home in epere time te “ 
C_P_A. examinations or executive accounting positions. Prewi« euse x 
perience unnecessar Personal training under supervision of staff of 
C.P.A,"s, inclading members of the American Institute of 4 
ants. Write forfree book, ‘* Accountanc ——~ the Profession That Pays 


ersity, Dept. 883-H, Chicago 
nstitution 


sw ENGINEERING in 


ered Educational Institution 

in We A Coarter Electrical, Civil, Mechanical, Draf , 

tg dito, ‘Structural. Mining. “is. 

Petroleum, rine, Chemical. 

ourses R ND SCIENC s: Philosophy; Letters 
Public Health: Medical Jurisprudence: Psychology: Sociology: Physics 
Chemistry; Geology; Pol. Science Theology; Law; Business and 
Commerce; Accounting: Mathematt Statistics; Agriculture 
McKiniey-Roosevelt 4610-8Cc. Sheridan Road, Chicago 40 





LaSalle Extension Univ 





anne 


Education; 





TUDY AT wows, for PERSONAL SUCCESS ane 
Tare ER EARNINGS. 35 years expert instruction 
—over 108.000 _—~ fents enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘ ‘Law and Executive Guidance 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 44-S, 646 N. Michigan Ave. oGhtenge 28, ut. 


Ger into fhe BAKING BUSINESS 


Bakers make good money! Now 7th Industry in wages! 
Nearly depression-proof. New home study Baking Course 
qualifies you. Common school education sufficient. If ok re 
ambitious, write for FREE BOOK, Dppertunitics in Bakin 
National Baking School, 1315 Michigan, Dept. a36- Cc. ‘chicago 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 

ART INSTRUCTION, INC., 8144 Art instruction Bidg., Minneapolis, Minn. 
(Formerty Federal Schools, Inc.) 














And Big Money in Spare Time, Too 

We want you to wear this Spe made- ~ gs suit! aa 
ew orders rn BIG “aes 

help. you, 


: ders wi co! ie, on tpl 
s ompreteline “Wee 70. a eae 
———— rite today f ror 


extperience, no y needed. For gon shri 
about yourse!f. a x c. FIELD & 


Harrison and Throop Sts., Dept. tf Chicago7 ,m. 
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ral CT oy ot> IM (>) oS h@) BY: Aa 
TOMORROW...LEARN 


DeFOREST'S prepares you for a wide range 
of interesting, good pay jobs in the fascinating J 
Radio-Electronics Industry. 


HE fast-moving Opportunity Field of Radio-Electronics 

needs many trained men! Let us show you how to get ready READ WHAT THESE 
to take advantage of the breaks—the good jobs—the satisfying 1 
pay checks of today, and the bright postwar opportunities of De FOREST MEN SAY! 
tomorrow. Write for DeFOREST'S big, free book—*“VIC- “Let ene ene thet shes belen on thle 
TORY FOR YOU! " I have many times expressed the fact that 

You see how you may cash-in on a field that includes F. M. I wouldn't take a lot of money for the 
Radio, Communication Radio, Electronics, Broadcast Radio, Selnne > Bae from your hed meg “yo 
Motion Picture Scund, Radio Sales and Service, or a Radio | 325 | .;P&E) me | immensely. " 
business of your own. “I hav obtained employment 

You see how DeFOREST’S has helped many get their start with the z Mig. Com- D FOREST'S 
in Radio-Electronics—helped them to good pay jobs in essen- pany. You may be interested to E 
tial industries—helped others to preferred military classifica- know they speak very highly of TRAINING INCLUDES 
tions with higher ratings and better pay. Helped others to full ~ Sag my a. agi oe INSTRUCTION IN 
and part time sales and service businesses of their own. Mail viele ae SS See ~ “4 MOTION PICTURE 

‘ ’ oo Pe : > CTC 6 : i your men whom they have 
the coupon NOW—TODAY! See how DeFOREST’S can help employed."—Clifford Taylor, Mass. SOUND EQUIPMENT 
YOU get started toward this fascinating work by means of its ret ra Sipe Del nhs a's Palin 
rr ea " ae As a res »Forest's ain- a 

effective ““A-B-C Training Method—in your spare time, ing. 1 am doing very well. li may F-M RADIO 
at home. income doesn't range between 


AND 
$50.00 and $75.00 per week, I fig- TELEVISION 


A) YOU GET INTERESTING, PRACTICAL | wc,ouphins © wrens De 
LOOSE-LEAF LESSONS : 


DeFOREST’S TRAINING includes 90 modern, well illustrated 
loose-leaf lessons, prepared under the supervision of one of the 
world’s foremost Radio authorities, Dr. Lee DeForest--inventor 
of the Audion tube which helped make mvdern Radio possible. 


YOU WORK AT HOME WITH 
THIS PRACTICAL EQUIPMENT 


You “learn-by-doing” with eight big kits of standard Radio parts 
and assemblies—working out 133 interesting experiments to gain 
valuable experience at home. You experiment with Light Beam 
ransmission. You build and operate an Aviation Band 

Radio Receiver, Wireless Microphone, 5-tube Super- 

heterodyne Receiver, an intriguing “Electric-Eye” 
device—and many other projects. — 








/ 


©@ You show movies.atT HOME DeFOREST’S 


You use a genuine DeVRY 16mm Motion 
Picture Projector and Films to help you learn . 
nate fecver ...easier. Hidden TRAINING I NC ’ Chica £0, il 
adio-Electronic action comes to YeFO 'S ING Ta 
life! You see Electricity in mo- Arg \pebland Ane. Drea 
tion— Electrons on the march! Chicago 14 Illinois ° . 
eflecice EMPLOY MENT SERV, Please send me your “VICTORY FOR 
ICE which has long-established = book and Bie FOLDER, FREE 
contacts with employers with and without obligation. 
whom we have placed many 
trained radio men. Act now! Mail 
the coupon! See how you j 
get ready to cash-in on both to- 
day's and postwar's promising Ade're 
future in the broad and exciting AGC Tees 
field of Radio-Elect: onics. 


Name 


City State 


M ail th e Co Up @] n ine) DA Y | é OC) Check here, if under 16, for Special aetememten, . 
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Get In at the Start—and Grow 
Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities ? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


. . . 
Spare Time Training Now Ready 
The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don't 
delay. Mail this coupon today. 
—<<<ee eee eee eee eee eee es 
“AMERICAN SCHOOL, Dept. PC46 
Drexel Ave. at 58th St., Goleage 37, 1 
FREE informati covering special training in 
sub s checked below No. obligation on my part 
Plastics Cost Accounting for Mfg. 
Electrical Engineering () Automotive Engineering 
Drafting and Design _. Architecture & Building 
for Men and Women ) Shipbuilding 
) Diesel Engineering Ld Business Management 
Mechanical Engineering () High School Course 
Aviation () Radio Railway Training 


Send me 


Vame 


Address 


How 1 to Get a 


BIG PAY Real &tate JOB 


PROPERTY MANAGER 
BROKER © APPRAISER 
LOANS © INSURANCE 
YOUR OWN BUSINESS 


rained men and women are re 

' 1 est ms. insurance 
mencios f« pr » 

kerage appr aisal 

insurance work Dignified 

wor with plenty of opportunities to 
Satartee up fe $2500.09 to $10.000.00 
: make fortunes selling real estate 
“e ‘big sources for profit ‘in your own 
ans_ even bigver demand for 

fits Take advantage of tested 

il real estate n Same valu- 

r rect 1 


“ 
days” ‘FREE 


/ Real Extale Practice 


s Volume uerery for Home Study and Reference Ready 
First and ont onty complet 


industrial farm pr 
rhe ae Lt nants 
ections 
nies aids 


re at _ estate law, leases 


SEE this remarkabi 


| FREE 7 DAYS’ EXAMINATION. FREE! 
LANE Spoons 


ee &. Onto Se . 
bee Wisene 
“days, then $3 


|: Twill return the 


ADDRESS 
"lease attach letter stating 
and that t 


- 
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INTRODUCING pty 


AUTOFYRSTOP 


Quick CASH PROFITS demonstrat- 
ing AUTOFP YRSTOP, remarkable new 
combination automatic and manual 
fire extinguisher and alarm. Holds un 
equalled records. Selle fast to defense 
plants, homes, schools, stores, etc. Low 
priced. BIG PROFITS Experience 
unnecessary. Details FREE. Writs 
AUTOFYRSTOP CO., Dept. P-.84 
2035 WashingiunAve., Philadeiphia, Pa. 


CARTOON FOR CASH oR FUN! 


. arn at cartesniag while you learn! Cartoon Course, 
Cours Business Cartoon Course of 
= rkets ete anc — stormy ourse 
courses for. low pri wing s¢ .* sa with each 
order, Wr full details today! RTMAN STU- 
olos,. 24 38 w St.. Dept. Ss. Cineoke 3. Nebraska. 
——___— 


Ane 
BY 


SN a 














A ) MONEY: MEN: FREE: 


ndustry needs manufacturers on omeit 
Production of Lamp and Clock Stan 

| Lf wigetes and Marble imita: 

las material make 

"Rubber t moulds furnished for. speed 
Small ‘investment brings £' geod return 

[oo Seve orders now being placed. ‘Ambitious 

ha lor real prosperity. Our Free book- 

Tet Swill "Inte rest and benefit you. 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av., New York SB, H.T. 


PLASTEX I 
scale and for bi 
Art Goods and 





_BE A PERFUME DISTRIBUTOR! 


oductions i we porta famous, imported pe eeumnee and get in on the 
around demand for merchandise ye «a 
cash pre its Many millions 
‘ G et te ed. " mee with 
€ : t is and sar 
dD AY! ‘oUcHESS: o ANDRE, Dept. as- 5. 143) N. "Clark St + Chic ‘ano 2. 


bg u. S. BARGAINS 


A and N SUPPLY CO. 
4784 LESTER ST. RICHMOND, VA. 





Splendid eppertuniticn Prepare in spare 

time. Easy plan. No previous experience 

needed, common school education sufficient 

Send for free booklet ‘‘Opportunities in Pho 
tography’’, particulars and requirements 
American School of Photography 

1315 Michigan Ave., Dept. 136-C, Chicago 5, Il! 


This Horseshoe 
Ring, Handmade, 
Hand - engraved, in- 
laid with simulated 
pearl, is a KNOCK- 
OUT! Shoe and 
shank of everlasting 
Monel Metal is 
GUARANTEED 20 YEARS 


Supply is limited . . . rush your order! SEND NO MONEY. 
Pay Postman only $3.85 plus excise tax and postage 
Return for refund in five days if not delighted. Please 
mention size desired. Address: 


AMERICAN JEWELRY CO., 


POPULAR SCIENCE 


Dept. 65-H 
Wheeling, W. Va. 





Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR’s New AUTO REPAIR MANUAL ings show you exactly WHAT 
shows you how to service and ee FG 
repair ANY part of ANY car! trade and technical schools 
No auto repair job is too tough SS, Se ai 
when you've got MoToR's AUTO ° you sith 
REPAIR MANUAL! YOU can re- Now an _ cost— 
pair anything frem carburetor to can see for yourse f what a won- 
rear end—quickly, easily, right! Just  derbook MoToR ars rf Clear, Pictured Facts on Every Job 
look up make, model, and the job Manual really is. TRY it— . on Every Car Built Since 1935! 
ir. the quick index—and go to work! for 7 days! Learn first-hand how ry - : 
Clear, illustrated instructions lead it can pay for itself the first few Nearly 200,000 service and repair facts 
you step by step. times you use it, on all these makes: 
American Ford Oldsmobile 


To make such an amazing book 
possible, the engineer-editors of SEND NO MONEY Bantam Groham Overland 
MoToR Magazine collected and — a a 
“broke down” 150 official factory * . ustin jupmobile ierce 
shop manuals for you, spotted at 7-Day Free Examination Buick Lelayette Arrow: 
the vital repair information you P ane adillac a Salle ymout 
need, dove-tailed it all together in- Just mail coupon below—without Chevrolet Lincoln Pontiac 
to ONE handy, easy-to-understand money! When the postman Lincoln Reo 
book brings your book, pay him noth- d Zephyr Studebaker 
. ing. First make it show you Mercury Terraplone 
No Other Manual Like It! what it’s got! Unless you agree Nash Willys 
this is the greatest time-s.*er 
640 big pages; including 50 pages of car- 


This BIG book—640 pages, 814x11 and work-saver you've ever 
inches, bound in sturdy covers— seen—return book in 7 days and es 7 o pee yg eg 
brings you nearly 200,000 service, pay nothing. Mail coupon to- op Chart: Valve Measurements; Compres- 
repair, adjustment, replacement, day! Address: MoToR Book sion Pressure; Torque Wrench Reading; 
tune-up facts on every car built Department, Desk 2J, 572 Starting Motor; Engine Clearances; Gene- 
from 1935 to 1942. More than 1000 Madison Ave., New York 22, rator; Clutch & Brake Specifications; Front 
photos, diagram draw- New York End Measurements. etc., Engines; Electric, 
7 . s Fuel, Cooling, Lubricating Systems; Trans- 
missions; Universals; Front Ends; Wheels; 

Rear Ends, etc. 


Same FREE 7-Day Offer Applies on New 
MAIL COUPON . 
MoToR’s TRUCK REPAIR MANUAL All COUPON NOW sed 7-DAY FREE TRIAL 
MoToR Book Dept., Desk 2), 572 Madison Ave., New York 22, N.Y. 


For mechanics truck spe- Covers all types Gasoline Rush to me at once: (Check box opposite book you want). 
cialists, service stations. Engines: Diesels and Hessel- MoeToR’s AUTO REPAIR MANUAL. (formerly ‘““MoToR’s 
fleet owners. Covers EVERY mans. Fuel Systems, Gover- Factory Shop Manual’’). If O.K. I will remit $1 in 7 days. 
job on EVERY truck made nors, Lubrication Systems, and $1 monthly for 4 months, eius 35¢ delivery charge with 
since 1936! 1400 pictures, 900 Ignition Systems, Starters, final payment ($5.35 in all). Otherwise I will return book 
pases. ees "eres. Coed, by Generators, Clutches, Trans- postpaid in 7 days. (Foreign price, remit $7 cosh with order). 
CCS, We a oO missions, Axles, Torque Di- ”, 
contain every essential fact viders, Transfer Cases, Inthe bor) TF OR f will tert $2 i Tdees, and’ 3 
nding om a oo turdy —_ Brakes, Steering, etc.. etc. monthly for 3 months, plus 35¢ delivery charges with final 
Ca 2 7 Offered on same FREE 7- payment ($8.35 in all). Otherwise I will return book postpaid 
Day examination as Auto in 7 days. (Foreign price, remit $11 cash with order). 


Repair Manual. Check box 
in coupon at right. Name a Age 





anew 


ee eee 


cut-away 


ee ee. rs 


Address 
ee P.O. Unit No. e 
City (if any) State 


MoToR) Published by MoToR, @ Occupation 
= , -\ -< SAVE 35e! Check here if enclosing full payment (check 
sine. MoToR’s manuals assure money-order) WITH coupon. We pay 35c shipping costs. 
Se St A CR ge 


high standards of repair work. 
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DON'T WAIT UNTIL THE WAR IS OVER! 


Since 1929 Curtiss-Wright Technical Institute has been spe- 

cializing in modern. progressive training for Aeronautical 

Engineers and Master Aviation Mechanics (no flying 
involved). Prepare now for your Aviation Career. 
BE READY! The opportunities are great today 
and will be much greater in tomorrow's Age oi 
Flight. ACT! 


<URTIESS 
TECH MICAL 


WRIGHT 


A ImsTITUTE 


et 
GRAND CENTRAL AIR TERMINAL 
GLENDALE 1}, CALIFORNIA 
LOS ANGELES COUNTY 


Registrar, Curtiss-Wright Technical Institete, Grand Central Air 

Terminal, Glendale (1), California. Please send information 

and profusely illustrated catalogue on Aviation Traiming FREE 
without obligation ... Dept. PS-8 


EE Birth Date 


Street 
City 





Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


1¥ en between 18 and 50 make $19 to $20 in 
sche és lish Mas and Hydro-Therapy 
spitals sana 
fr 





demand from doctors, he 
ates earn large full time incomes 
in their own offices dnthers make 


is ig 


ts en in pare time 
4 J ~¥ mn in your own 
se Same instre 
| national! y ‘known resider 


omy) }*: 
y ' cot in 4 
ile they , *.. Sie your training at « 


Anatomy Charts & Booklet FREE 


Enroll now ud we wilt include, at no extra cost, 
mar le supplies. Fit yourself to help meet 
grow vl ar after 
war “Send the coupen ‘at once tor ra * details, 
Anatomy Charts and 32-Page Ilustrated Booklet, 
FREE, postpaid. 
oer ae ae a ee aes es ees ee 
THE COLLEGE OF SWEDISH MASSAGE 
Dept. C70, 100 East Ohie St., Chicago fi, tlinois 
Please send me FREE and postpaid, Anat 
Sux ard te details on, Home Trai 








New 20th Edition. New Material on 
Transmissions, Trucks, T 
1488 PAGES. 4600 ILLUS. and DIAGRAMS. 


Now with millions of cars needing repairs 
and thousands of men needed to do the 
work, you need t 
more than ever ‘ 
edition covers all principles 

pair adjustment testing 
remedies of all cars. Covers es 
ered cars and trucks, fundamentals 
craft engines and passenger car spe 
tions. 
SEND NO MONFY 
AUTO BOOK. Remit 
plus postage on delivery. Money 
days if not satisfied. 


GOODHEART-WILLCOX Se. 
Dept. 3-C, 2009 S. Ave., Chi 


> ee 
BUILD MODERN STREAM-LINE 


Three room house 22x44 as low as $100, 
dig garage $20, poultry house 20 x 50 


,; 11 = brea) i 


Write today for DYKE’*s 
$6 or pay postman 86 
back in 











no cost o fered ture and circular 
~~ i , - 


Us 
saw from old amo e asily iy ade. Guarantee 
struction sl with 40 War-time pla P oo ‘ 


HOME INDUSTRIES, 1318 So. 30th Ave., Dept. Ps, Guahe 5 oan 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
: Scottish Rite, and Shrine. 
4 OUR RITUALS ARE USED THE WORLD OVER 


Send for free cataloz of books and rituals for Masons, Odd 
Fellows, Knights of Pythias, Knights of Columbus, Elks, etc 


EZRA A. COOK, Publisher, P. O. Box 796, SAT Chicago 90, III. 


RADIO... ELECTRICAL ENGINEERING EPA 


ELECTRICAL qyeaenenens. Get good grasp of wits electrical 
eid uanderstandabie. Theory made eas: 
RADIO. ENGINGERING: Extra fine course in radio, public address, photo-electric 
work. Trains you to be super-service man, real vacuum tube technician Tuition 
ONLY $25. either course. po oe plan. Servicemen needed bad! 
w rite, foe. ow free cop! of school catalogs. student marenione et 
NCOLN ENGINEERING em. Box $68 
(Penmane at ashington, Cc.) be NCOLN, NEBR. 











R pertns opportunities. Most 
lete course embracing every branch from 





—practical training tn day or night echool. 


L Cc 1 ree 
McCARR i‘. dot °o WOBSANICAS Bi DENTISTRY 
207 WN. Broad $ Dept. 829 jadeiphia, Pa. 


AT HOME: 


Learn to color photos and miniatures 
i rience needed, Good 
wee, book let “Make 





demand. 
Money Si fome. and .s 
1315 Michigan Ave., Dept. sec —— 5 





s Local Dealer for LEAF UNION MADE 
WORK G SARMENTS AND SPORTSWEAR "1 
ant work Experience unnecessary 
mand daily from millions of war v 
supply everything required. Write at once for 


FREE Outfit 
LEAF GARMENT C 
1213-19 VanBurenSt., Dept. 40, Enicago. ‘. 


Store Route Plan _ 
PAYS BIG MONEY 


SELL COUNTER CARD PRODUCTS 








Bulle @ good -pay 
Call on dealers of 
advertised Aspirin, Vi 
200 other nece 


business of your own: 
kinds; show nationally- 


kages, "Sieh quality 


i ts Wi se! 


ng f 


World's 


Buy Wer Sevings Bonds and Stamps regularly. 


code fast 
rite! 


Products Ce., Dept. 63-7, Spencer, tad. 
POPULAR SCIENCE 





HOW WILL V) | 


FIT INTO 
POSTWAR 
WORLD? 


THE 


reaRN PLASTICS now 


Phastics are performing vital tasks in the war... from 
transparent bomber noses to synthetic rubber and Nylon 
parachutes . . . proving their real worth and demonstrat- 
ing the important part they can play in the postwar 
period. This vast new rapidly-growing field is creating 
opportunities. Now is the ideal time to begin preparing 
yourself for a postwar career in plastics! 


LEARN AT HOME-—You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements. 


FASCINATING COURSE —The lessons are readily 
grasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends,” keeps you posted on new developments. 


COMPREHENSIVE—Learn the various phases 
plastics from this course . . . materials, designing, mol 
ing, fabricating, estimating and plant managemen 
Acquire a basic knowledge of plastics that can 
invaluable in preparing you to take your place in thi 
great new industry. 


EXCLUSIVELY PLASTICS-—The Plastics Institute i 
America’s oldest and largest plastics educationa! orga 
ization which devotes all of its facilities exclusively t 
plastics. It is held in high esteem by members of th 
plastics industry. Many of our graduates hold respo 
sible positions in the plastics field. 


START YOUR FUTURE—TODAY! Mail the co 
pon below now! We will send you an interesti 

booklet filled with valuable information on plastics an 
tell you how, at small cost, you can prepare for a care 
in this important industry. Don't put it off! Mail today 


SPECIAL FEES FOR SERVICE MEN 


Dept. PS-8 122 E. 42nd St., New York 17— Dept. PS-8 221 N. La Salle St., Chicage 1— Dept. PS-8 186 S. Alvarado St., Los Angeles 


FREE BOOKLET 
Send For it Today? 





INDUSTRIES TECHNICAL INSTITUTE 


Plastics Industries Technical Institute 
221 N. La Salle St., Dept. PS-8, Chicago J 


Gentlemen 
Name 


Street. 
City 


Please send me the booklet 


Mail in envelope or 
paste on penny pcstcard 


“World of Plastics’ 


and information 
| on your training program. I understand there is absolutely no obligation. | 


Occupation 


State 


bs cane cat came cae no a eas GD ND OD GED GRD ap aS caus 
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LEARN Al R CONDITIONING Fits the pocket. Quickly solves any problem 
rtion. Gives 


in multiplication, division, pro 


the square, the square root, logarithm and 
an reciprocals of all numbers. trie scales give 
sines and tangents of numbers. Fine black 
graduations on white celluloid. Complete 
with instructions. In fabricoid case $1.00, 
in leather case $1.25. Money back if not 


satisfied. Special offer to agents and dealers. 
TRAIN MONITOR SLIDE RULE 6” Dic. ] 


[ seade 2 wate Vinge, Same —~/~ as Mascot ee? 
ule. Complete with instructions, Without case, . 
where the 


Leatherette case 75c additicnal. 
TAVELLA SALES CO., 21-K West Broadway, h New ¥. York 7, N.Y. 
» Make e beautiful ar- 
tificial Marble 
TRAINED slabs. Pour from 
liquid state. Glazed or un-glazed. Mottled, veined, snow- 
* white, or multi-colored. Unsurpassed on kitchen or bathroom 
walls. Easy to make and install. PLASTIC FLOORING 
w—for the first time the complete facilities of the COM- Any color. Lifetime wear, Dustproof, Soundproof, Vermin- 
Mine TAL TRADES INSTITUTE. which hae been training men proof. Resilient to the tread ay out solid or in pattern 
Army. are available to civilians. The most up design. FLEXIBLE MOLDS for plaster casting. Make 


co te ec of i Air Conditio < and 
’ ami Fered tod “Learn right where you are, in your own molds for few cents each. $1.00 in raw materials 
easy-to-follow. profusely tilus will make up to $25.00 of finished goods. We furnish 





¢ 
see op and laboratory training names of buyers. Write now for free information. 

refrige ration wh experience totais over 300 

s. Today's amazing opportunities will be even greater COMPO.-TEX, BOX 786-G, ST. Louis (1), moO. 


@ Train now. Be ready for a well paying position 


“por compurre pevans—man couron Today i PICTURE-IZED STATIONERY 
TO SCHOOL NEAREST YOU - WITH YOUR PHOTO AT TOP 


COMMERCIAL TRADES INSTITUTE —or picture of family or home 
Dept. s Portrait, snapshot or film may be furnished for 





clear reproductions on quality Bond paper. An 
No. LaSalle Street, Chicago, Ill. ‘ with friend's picture. 50 long pic. 
So. 20th Street, Birmingham, Alabama -~K- ~B y--~ ] 
East Grove Street, Bloomington, III. $2.00 “ture > 

If group picture, specify person to be showr 


ae send me the free booklet ‘‘Refrigeration and Alr Con- 
ee aS ee oe PICTURE-IZED STATIONERY sou2s Ss, no 


Nem 


Aditress EYEGLASSES BY MAIL 7 um Wh 
ce a vt) ap 
. 7 OS es S iene we agus 


Oegppation 
= - ~ ADVANCE SPECTACLE COMPANY 
,- - 537 South Dearborn HARA DEPT. SP-3 
CHICAGO ILLINOIES 
DRAFTSMEN A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 
by Charles Carison, The book they're talking about! One of the 
fessional artists. . : y 
detailed studies of a bart f the body. posed and in action. 
$1 POSTPAID 
MOUSE OF LITTLE BOOKS, 156-P Fifth Ave.. New York 
* a 


to work for you. 

Wood is valuable. 

. Easily 

operated. Falls trees—and saws 
limbs. Use 5-hp. engine for 























Industry is clamoring for : ce het Fre, ee. 68, 
more draftsmen for the CORDS A vy . * 801 Wood St. Ottawa, Kans. 
job can't start until plans are 
drawn. Buildings, airplanes, machines, 
guns, tanks, bridges. all start on the draft- 


a board. so it's no wonder that every good draftsman 
as a fine job. Yes, more draftsmen are needed NOW. The 
Day is¢ and the opportunities for advancement great. 


Learn at Home in Spare Time . 

gin now to turn spare hours into money. Be a draftsman. For Piles - Colon Sufferers 

e connecting link between a mechanic and an 

joy the wonderful opportunities for promotion that exist 
how. No experience or artistic talent is needed. You don’t 
have to leave your present fob while learning. Usespare time. 














American School, Dept. DDC46, Drexel Ave. at 58th Street, Chicage 37, Ill. 
Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part. 
© Drafting and Design Q Electrical E 
for men and women ) Diesel Engineering 
) Cost Accounting tee ’ P= School Course 





() Architecture a 
{| Automotive ngin Mechanical neering 
Radio 


Business Management 
) Railway Training Oo Shipbe Miding 


Name 
You may now have a copy of this 122-page FREE 
iddress.... ta aa thei hal BOOK by asking for it with a postcard or letter. No 
obligation so write today. The McCleary Clinic, 871 
Elms Bivd., Excelsior Springs, Mo. 


Buy Wer Savings Bonds ond Stamps regularly. POPULAR SCIENCE 





-revevision Jaw! 


Shortages in trained, skilled men run into 
the hundreds of thousands. One of the biggest 
fields is RADIO, with its many fascinating 
branches. Wartime demands for Radio men 
are tremendous and will continue UNABATED 
after the war. That's important to you. You 
want training in a field that will continue to 
advance. National Schools offers you a time- 
tested method of Home Training which has 
helped thousands of men to more pay, and 
unlimited opportunity in the growing ADIO 
industry. 

You profit by a fascinating career in Radio, 
Radionics, Electronics, Television. 


Shop Method Home Training 


by a Long Established Resident School [commana Any 


Get Ready For Your Opportunity ... short time, so you can hold a good job 

It's Here! Radio technical men are need- in this fascinating field. Furthermore. Of These Jobs 
ed everywhere; afield in action, and at you become equipped for an ever bigger Radio Expert 

home in industry! Trained men are career in the years of reconstruction Electronics Engineer 


needed in the Army, Navy and Air and after the war. Radio Broadcasting 
Studio Technician 


Signal Corps, Government Defense Serv- 

ice and Civilian fields. Now, in answer TRAIN DURING | ite." 

to repeated demands for Trained Radio Shi 

= ‘ z ip & Harbor Radio 

Technicians, National Schools has ex- MILITARY SERVICE Business of Your Own 

tended its famous Shop Methods so you Prepare for Radio Service in Army 137 Different Types 

can qualify right at home. You can and Navy. In U. 8. Gov’t service you of Jobs to Choose 

quickly prepare to be of greatest serv- install, operate and maintain most From 

ice to your country and yourself, Yes sone oe gb Fy 

> : . “ + a- = € 0 

right at home, in your spare time. Na- locate aivpienen, pn = my ete Duplicate The Success 

tional’s time-tested plan of Home Train- Get promotion in rank and in- 

ing will definitely establish you, in a creased pay almost from the start. Of These Graduates 
‘‘National Schools has done 


TREMENDOUS POST WAR DEMAND | senterint wore. fr me 
man A ey to get 
= : ahead in life. Your trained 
No Previous Experience Needed! tne ‘can get a job at a 
much higher salary’’.— 
Radio is only one of the courses you receive when you become a Nationa! Student oO. K. Ivey, Washington, 7 
Electronics is brand new and open to every trained radio man. After this war it D.C 7 
will produce new marvels that will be needed and used in every home. General settee 
Electric, Westinghouse and all great manufacturers have many new electronic in- Your schooling helped 
ventions ready to market. National men, because of their knowledge and training me obtain a_ swell ; 
in Electronics, will be in on the ground floor and among the first to cash in Now, in the navy, 
Television is a big new opportunity. National men will have the “know how’ to following the profession I 
merit jobs in this great industry. learned at ational. It 
You work with the finest equipment and materials furnished by will help my chances for 
us at no extra charge. Schroeder, U. 8. Navy. 

















Mail in envelope 
To prove that you can L or paste on penny postal 6 
on by National's P aoe am me, * - and without ous ation on my part, . 
#880 ne jon 3 ctronics and fi 

mous “Shep Method’’ details of your ‘Shop Methe sd’? of kL, tri sining "No c 4. oo ' 
home training, =) will will call ‘ 
send this SAMPLE 

LESSON without cost or : NAME___ AGE ; 
obligation. With it, we ‘ 
will send you a big, 36 ADORESS 
page book, “Your Pu- ! 
ture in Radio, Televi- ! city STate ! 
sion and Electronics." | a ' 
Mail the coupon NOW aati i 








Include your Zone Number ————— — — 
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Bigger and Better Prophecies 
Are What We’re Looking For 


I was interested in comparing the picture 
of the super-duper 600-passenger bus in 
your June issue with a similar picture that 
Was put out 19 years ago by Mack Trucks, 
Inc. I enclose a copy and \I hope you can 
publish it. The title was “The Bus Sales- 
Man's Dream of 1950.” I have no doubt that 
im 1975 this artist's conception of the very 
supest-dupest luxury liner of the highways 
Will look as old fashioned as a 1910 Ford 
does now. Does anybody wanna bet? 
A. McT., Boise, Idaho. 


Perhaps This Man Is 
Headed for Fame 


IN your February issue an article by Ken- 
neth M. Swezey on catalysts concludes with: 
“Fame awaits whoever solves the mystery 
of why catalysts produce their results.” O1 
do they get the razzberry? This is my 
theory: All atoms are composed of a number 
of particles of matter revolving around a 
nucleus of higher frequency like a planetary 
gystem. All of these particles are polarized 
just as are the planets, and compounds of 
matter unite them when the poles of their 
atomic particles are not opposed, but will not 
unite when opposed. Much matter can ad- 
just its polarity to accommodate a union 
with other matter, or it can compel other 
matter to charge its polarity. What happens 
is that some of the particles of which the 
matter is composed swing slightly on their 
axes until their poles synchronize with those 
it strives to unite with. A catalyst is a third 
agent which has the power of affecting one 
or the other of two molecules whose poles 
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are opposed magnetically by changing the 
polarity to an extent that a union can be 
formed by the change of polarity thus 
caused.—W. C. B., Calgary, Alberta, Canada. 


Here’s a Chance for 
the Home Chemists 


Ir Has been with considerable interest that 
I have read your articles about Dr. Ehren- 
haft’s experiments with what he calls mag- 
netic currents. It seems to me that his meth- 
od, although impressive, could perhaps be 
simplified, and as I have no laboratory 
equipment at my disposal, I wonder if some- 
one is interested enough to try the method 
herein outlined. First, by taking a perma- 
nent magnet and placing on each of the 
poles a piece of pure iron fastened with 
cement, and the whole assembly dipped in 
an acid-proof paint (Insulex-black) with 
the exception of the ends of the iron poles 
Then immerse the entire magnet in the acid 
solution and place the test tubes, inverted, 
over the poles. As glass is no insulator for 
magnetism, if the professor’s findings are 
true, then the above-outlined method should 
yield the same results. A comparison check 
of the relative strength of the two magnets 
may be easily obtained. However, as a per- 
manent magnet loses rapidly by removing a 
keeper and replacing it, two magnets should 
be used, each weighed once before the 
electrolysis test and once after, so that the 
percentage of difference could be computed 
without difficulty.—E. R. L., Harrisburg, Pa. 


We see no reason why this simplified ver- 
sion of Dr. Ehrenhaft’s experiment shouldn’t 
work, provided: (1) care is taken to obtain 
good metal-to-metal contact in fastening the 
pole pieces to the magnet; and (2) every- 
thing but the ends of the pole pieces is com- 
pletely insulated from the solution in order 
to avoid stray electric currents that might 
be set up by the dissimilar metals of the 
magnet alloy.—Ed. 


Maybe a Tame Spitting Cobra 
Would Solve the Problem 


IN REPLY to J. O. Y.'s y 


UMIGHT 
MEET ¢ 


June letter asking for 
wo.r- 


a chemical you could 
shoot at an attacker's 
eyes, well, here’s one 
that would be harm- 
less but temporarily 
effective. Simply use 
grapefruit juice.—D. L. 
A., Baltimore, Md 


Here is the perfect 
solution for J. O. Y.'s 
squirt gun to repel an attacker. A mixture 
of % soap and *% water will meet the desired 
specifications.—R. C. B., Mansfield, Ohio. 


POPULAR SCIENCE 





OF TOMORROW 


shown in the multi-purpose Fairchild AT-21. And 
still greater attention follows the development of 
the revolutionary new Fairchild all-metal Cargo 


Swift progress is in the air . . . both figuratively 
and literally . . . for our neighbors to the South. 

Vast land areas—far reaches of the interior— 
fabulously rich—beckon our vigorously air-minded 
amigos. Air trails already web the maps. 

Fairchild planes play a vital role in the ambitious 
plans of the Latin American nations. They have 
long been familiar sights in the skies above Brazil, 
Chile, Ecuador, El Salvador, Honduras, Mexico, 
Nicaragua, Paraguay and Uruguay. Colombia and 
Peru will see them soon. Fairchilds ply the Amazon 
trade routes for Panair do Brasil. Many are used 
in private flying. 

Hundreds of Fairchild PT-19’s train military 
pilots of these nations. Still others serve as military 
taxicabs for air force liaison. Keen interest is being 


BUY U. 


plane. 

Today, in her own factories, Brazil is turning 
out Fairchild planes and soon will be building 
Ranger engines. From Fairchild and Ranger en- 
gineers she is acquiring the knowledge and 
engineering data necessary to produce them in 
quantity. 

Whatever the direction of their aviation activi- 
ties, these nations have had the friendly, interested 
cooperation of Fairchild’s experts, backed by the 
full resources of an organization whose credo it has 
always been to build “the touch of tomorrow in 
the planes of today.” 


Ss. WAR BONOS AND STAMPS 


az=FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
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Ranger Aircraft Engines Division, Farmingdale, L.1. e Fairchild Aircraft Division, Hagerstown, Md... . Bu 


Subsidiary, Al-Fin Corporation, New York, N. Y. 
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rlington, N.C. e Duramold Division, New York, N.Y. 
Affiliated, Stratos Corporation, New York, N. Y. 


Buy War Savings Bonds and Stamps regularly. 








WHAT’S IN A NAME? 


OH, MY MOTHER NAMED ME STANLEY. 
BUT HOW COULD SHE FORESEE 
THAT SO-AND-SO OF A SERGEANT 
WOULD STICK ME WITH K.P. ? 


FREE BOOK OF NAMES 


Full of fun— packed with the fascinating meanings 
of over 900 names and dozens of amusing cartoons. 
We'd like to send you this wpe 
book free so you'll remember 
our name: “ETHYL.” It is 
a trade mark name for anti- 
knock fluid made only by 
the Ethyl Corporation. Our 
war job is manufacturing this 
fluid for improving fighting 
gasolines. 
—— IN A NAME?” 
| Dept. H13R, Box 63, New York 8, N. Y. 


City & State 





Save Fingers 


with 
Steel-Grip Finger Guards 


Hundreds of factories are saving time 
and injuries in war production by 
protecting workers with Steel-Grip 
Finger Guards. Used for handling 
rough or sharp articles, for buffing, 
grinding, sanding, polishing, punch 
ress work and hundreds of other jobs 
Pp, wtect fingers or thumb, front or 
back, from cuts, abrasions or blisters 
Made of durable leather with elastic 
k for enug, cool, comfortable 
Easy on and off. One size fits all 
or women Send 10c each for 
samples or trial order box of 50 at 
BShéc cach, less 10% 
Catalog of Steel-Grip Safety 
Apparel free on request 


INDUSTRIAL GLOVES COMPANY 


Famous industria} 652 Garfield, Danville, Illinois 
Safeguards Since 1910 €'» Canada: Satety Supply Co., Toronto) 
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Aged Loudspeaker Lives 
to Speak Another Day 


THrovucH Popular Science I renewed an 
idea that I have tried to put across to a 
radio repair man in the neighborhood. When 
I had to discard my antiquated radio, there 
was a magnetic loudspeaker left that was 
perfectly good. So I put it away for possible 
future use. Now my daughter has a record- 
playing attachment that she has used on 
her little table-model 
radio. It works well, 
but the volume on | 
some of her better 
records is too big for 
the small speaker, so 
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that she has to use \ 
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cactus needles. My 
idea was to have the 
magnetic speaker at- 
tached. One man I 
spoke to about it said 
it couldn't be done. 
Now I have found an 
article in Pop. Sci. tell- 
ing how it could be done, and I’m going to 
make that fellow do it.—A. A. A., San Fran- 
cisco, Calif. 


Okay, Son, Look for the 
Ship Pin-Up in September 


I READ your magazine from cover to cover 
and I like it very much. My dad is in the 
Navy; I send him some of your stories, and 
he says he likes them very much too. I hope 
some day to be able to go to Annapolis and 
then make my living from the Navy. It 
seems that you have a very good book be- 
cause I get A's from reports that I take 
from your magazine. I am sure glad that 
I get your magazine, and so is my dad. Why 
don't you have pin-up pictures of boats too? 
I mean like PT boats.—J. B., Detroit, Mich. 


Letters like yours make us try even harder 
to get things right. We'd hate like the Old 
Harry to be the cause of your getting any- 
thing less than A’s in your school work. 
Hope you succeed in making Annapolis.—Ed. 


What Do You Mean 
“Even Editors’’? 

CaN any of your readers, or even editors, 
tell me authoritatively which came first, the 
lever or the fulcrum?—S. Van D. P., Dover, 
Del 


POPULAR SCIENCE 
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MEET YOUR NEW NEIGHBOR... 


Holland is a tiny nation, eae and independent. In time of peace, 


it was thought of as a land of dikes and windmills, of tulip beds and 
pleasant, industrious people ... But, there will be much to learn 
about Holland, its love for freedom and its implacable fight against 
tyranny and oppression... There will be much to learn about every 
nation of our world, important things for understanding and toler- 
ance that will mean a better peace. . . . One of the finest means of 
studying our World Neighbors is shortwave radio. With it, you can 
reach any nation almost instantaneously to know the history and 
politics of that nation even while they are happening. . . . Look to 
Hallicrafters, when Peace is won, for the world’s best short 
wave receivers—the results of over fifty million dollars worth of 
war research and developments in Radio. 


hallicrafters ravio << 





HALLICR AFTERS RADIOS are the 
Radioman's Radio. Designed and 
built for experts, they are the 
world's finest shortwave receivers. 
Victorious Allied Armies all over 
the world will attest to their excel- 
lence. THE HALLICRAFTERS COM- 
PANY, CHICAGO 16, ILLINOIS, 


BUY A WAR BOND TODAY! 
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SHIPBL 


Must Fight « « « 


ILDING 


COMPANY 


the Weather 
x x the Sea 


x x and the War 


* Before the christening champagne is 
dry on her bow, a warship begins a life 
long battle. For she is born to defy sea 


and weather as well as the blows of war! 


The stresses and strains she must with- 
stand present problems that require the 
skill and craftsmanship of experienced 
shipbuilders. Her fate and the lives of 
her crew are staked upon the ability 
and integrity contributed by these men 


as she grows upon the ways. 


Here at Defoe, we put heart and pride 
into every Destroyer Escort or LCI (L) 
Landing Craft launched. And whatever 
this organization may manufacture after 
the war will have these ingredients of 
sturdy, dependable quality. The stand- 
ards of fine craftsmanship and teamwork 
developed here in war work will find 
peacetime expression in better products 


and values for America! 


BAY CITY, MICHIGAN 





our White Ster Renewal Citations 
now decorate the Navy “E"’ Award 
won by Defoe workers 


a - . a 
SHIPS FOR VICTORY 
SERVANTS FOR PEACI 








Publishers’ Persuasion Results 
in Two-way Benefit 


My son was a subscriber to P.S.M. Then 
he got in the Army and his subscription 
expired. I let you implore me time after 
time to renew, and 
finally I did, and in the 
first issue I got, what 
do you think I found? 

The article about glid- 
ers and glider troops, 
and the article “1001 
Uses for Jeeps.” I am 
a rural mail carrier 
and need a mud car. 
I have a 48-mile trip, 
16 miles of it on old 
Mother Earth. I now 
use a 1926 (yes, 1926) 
Chevrolet shortened 20 inches, with the 
fenders and running boards raised high; 
but it is getting hard to obtain old or new 
repair parts, so I hope to be able to get a 
jeep. I have used two such Chevvies, and 
they are very efficient, but there are times 
when one needs a saddle horse. I am sure 
glad I got those articles.—V. M. F., Hale, Mo. 


Wants to Build His Own 
Jet-Propelled Plane 


So you are running an article on the jet- 
propulsion plane. It is supposed to be great 
stuff. I refuse, though, to believe that it has 
really arrived until you or one of your rivals 
runs a series of articles on how to build one 
in your garage. As soon as the secrecy is 
off the jet plane, how about such a series? 
I know where I can get hold of a torch, and 
now if you can do your part, we'll be all set. 

E. S., Wichita, Kans. 


We showed your letter to the Aviation 
Editor, and he said, “Well, I’ve seen the 
thing fly twice, and I still don’t believe it.” 
—Ed. 


This Shows that P.S.M. Is Read 
With a Fine-Tooth Comb 


IN your May issue of Popular Science we 
found a slight mistake on the cover. You 
stated that the machine guns in the flexible 
mount were .50 caliber. We wish to inform 
you that they are .30 caliber.—B. G. and B. G., 


Naval Air Technical Training Center, Nor- 


man, Okla. 


Thank you and other readers who have 


written about this. Our ears are red.—Ed. 
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users believe 
in an ounce 
of prevention 


An ounce of prevention has always been better 
than a pound of cure. When it comes to your 
automobile, today, that ounce of prevention is 
especially important—because there just isn’t any 
cure for a worn out car. The extra miles you might 
have had with Pyroil care—are gone forever. 


Drive your car to your service station and ask for 
Pyroil—a pint in your crankcase—and an ounce in 
your gas tank with every 5 gallons of gasoline. 


Then you'll have proven protection against cor- 
rosion, excess cylinder wear, rust, carbon forma- 
tions, gums and sludges. 

Manufactured and Guaranteed by Pyroil Company, 
W. V. Kidder, Founder, 

917 Main Street, LaCrosse, Wisconsin 


PYROIL 


Adds Life 
to Your Car 
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PYROIL COMPANY 

917 Main Street, Lacrosse, Wisconsin 

I want my car to last and run properly. Please tell 
me more about Pyroil and how it can accomplish 
this for me. 

Name.. 

Address... 


Che C6 TOW Riscercnens. 


Buy Wear Savings Bonds and Stamps regularly. 








$o-Lo SAVES 
RUBBER 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 


® Spreads Like Butter 

® Dries Hard Overnight 

® Flexible—Non-Skid 

* ae a Come Off 


Longer 
Life for 


TIRES 


Easy to fix cuts, bruises, 
worn spots in tires af 
home. Keeps out grit 
and water. Add hun- 
dreds of miles wear to 
your tires with SO-LO. 


Re-Sole Your Own 
SHOES 


Easy—at home. Spread on So-Lo 

like butter. Wears like leather. 
Use it for all footwear, children’s 
and grownups’. Also use So-Lo 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, 
Auto, Farm, Factory and Shop 


SFr me weny nantes ONE 


«> AT ANY HARDWARE 
AND 10c STORE 


Buy Wer Savings Bonds and Stamps regularly. 


Free for Asthma 
During Summer 


If you suffer with those terrible attacks of Asthma when 
it is hot and sultry; if heat, dust and general mugginess 
make you wheeze and choke as if each gasp for breath was 
the very last: if restful sleep is impossible because of the 
struggle to breathe: if you feel the disease is slowly wear- 
ing your life away, don’t fail to send at once to the 
Frontier Asthma Co. for a free trial of a remarkable 
method. No matter where you live or whether you have 
any faith in any remedy under the Sun, send for this free 
trial. If you have suffered for a life-time and tried every- 
thing you could learn of without relief; even if you are 
utterly discouraged, do not abandon hope but send today 
for this free trial. It will cost you nothing. Address 


486-M Frontier Bldg. 
Buffalo, (1) N. Y. 


ILLUSTRATED COMIC 
BOOKLETS 


for adults (vest pocket size). The 
kind you like! 10 different book- 
lets sent for 50c or 25 assorted 
for $1. Shipped prepaid in plain 
wrapper. NoC.O.D. orders. Send 
cash or money order. No stamps. 
GRAYKO, Be t. A-330 

Box 520, G. P. O., New York 1 


| —_ EE. oo as Machine or Too pestgaet fo spare 

time hom . Many making B100 to $1 a wee 

panding teeusery calling for more machine «@ ° tool designers 
nd 


Frontier Asthma Co. 
462 Niagara St., 





address today for facts on 


Box 175. Greenville. Ohio 
Write for my Free Book, ““How to Become 
an Expert Penman,"’ which shows what oth- 
ers have accomplished by taking my Course. 
Enclose 10c for one of my Favorite Pen 
Points and your name with a beautiful flour- 
ished bird written on a card. Write today. 
T. M. TEVIS, Box 25R, Chillicothe, Mo. 
> for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert instruction 
over 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK —‘‘Law and Executive Guidance’’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 44-S, 646 N. Michigan Ave., Chicago 11, II!. 


OLD BOOKS LOCATED 


We specialize in locating old, rare, scarce, out-of-print books. 
Send us a list of the books you want. No obligation. 
BOOKFINDERS, 1210S 11th Ter. No. B’ham, 4, Ala. 


4 | OY HEALTH 
A PROFESSIONAL ACROBAT'. 


FREE HEALTH BOOK 


STUDY AT HOME for PE 





ENJ 
BECOME 


tor 
Erte your name a pécress on Spee and 


| Mat 


¥ At NOFF, 


a 8. isconsin 


$1.50 VALUE 
NOW ONLY $1.00 


pow: to 
S2nd étreets 
MACIC- Ki | Special offer of my popular 

— and card tricks. Easy- 

To-Do. Great for parties anc 
servicemen. This kit may start you making money as a magician. Send 
$1. now to Will Lindhorst, . Magician, 612 Pine, St. Louis, 15, Mo. 


4 You Can fin 
ALARM CLOCKS 


. New, practical, home course. Just out. Makes 

> interesting .- —profitable too. Experience 
S unnecessary. Write for FREE details. 

\ THIES JEWELRY STORE, Genoa 5, lilinois. 








AHEAD OF THE CROWD/ 


ROCKET YOUR AMBITIONS into reality. “cet 
things you want; banish Fear, solve problems 
quickly! Fascinating methods and experiments. 
Write TODAY for startling FREE booklet and 
convincing FACTS. Or send $1 for 5 amazing 
lessons and GREAT KEY THOUGHT. Atlantean 
Guild, Gox 582-8. Harrisburg, Pa. 





MEN 
SERVING 
THE WAR 

EFFORT 


Our company will have a number of Dealerships 
open for the sale of our Fire Extinguishers in the 
Post-War period. At the present time we are reg- 
istering the names and addresses of men who are 
looking ahead with the idea of entering the Sell- 
ing Field. These men whom we select for Dealer- 
ship will have the opportunity to get in on the 
‘‘ground floor’’ and build up a Profitable and 
Permanent Business. Register your name by writ- 


ing us today 
THE FYR-FYTER CO. 


Dept. 92 Dayton 1, Ohio 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new books, popular editions, 
fiction, reference, medical, mechanical, chil- 
dren's books, etc.—all at guaranteed savings. 
Send card now for Clarkson's 1944 Catalog. 
FREE rite for our great illustrated book catalog. 

A short course in literature. The buying guide 
of 300,000 book lovers. FREE if youwriteNOW—TODAY! 

CLARKSON PUBLISHING COMPANY 

Dept. 38, 1253 S$. Wabash Ave., Chicago, til. 


Do you want 


.. to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, ete. ) 


.. or get an Office Position? 


To get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
college pre-professional examinations business, industry 
Standard texts furnished. Diploma Credit for H.S subjects 
already completed. Single subjects J desired. Low tuition, easy 
terms. American School, Chicage 1807 endorsed by educa- 
tors. Finish your high school sdinntlon NOW, 


ele-al Seneot Course | 
at Home Finish in 2 Years ~ 


American School, Dept. HCA6, Drexel Ave. at 58th St., Chicago 37 
Centlemen: Send me FREE information covering special train- 

ing in subjects checked below. No obligation on my part, 

© High School Course © Diesel Engineering 

(€) Cost Accounting for Mfg. (D Drafting and Design 

() Architecture and Building for Men and Women 

C) Automotive Engineering © Plastics 

C) Business ——— (©) Private Secretary 

"} Electrical Engineeri () Mechanical Engineering 

L) Elec. and Gas Refrigeration B Aviation [) Radio 

0 








C) Air Conditioning Salesmanship 
C) Railway Training Shipbuilding 





INVENTORS 
meee 


UNITED STATES PATENT OFFICE reads in 
part as follows: 


THAT’S SOUND ADVICE! You'll be right in follow- 
ing it and you'll be wise in selecting Victor J. Evans & 
Company as your attorneys. Our 46 successful years of 
practice as Registered Patent Attorneys for thousands of 
successful inventors, is your assurance that your draw- 
ings, specifications and claims will be prepared properly 
. .. that your patent will be as strong as is possible... . 
that you will save time, money and trouble. 


GET OUR FREE BOOKS and 
EVIDENCE OF INVENTION FORM 


These two books, ‘Patent 
Protection’ and ‘“‘When and 
How to Sell Your Invention’’ 
contain 64 pages of practical 
information that every in- 
ventor should know. They've 
helped many an inventor be- 
cause they — - detail 
the proper steps to take 
WHY ACTING QUICKLY IS 
MOST IMPORTANT. And 
in addition, 115 IMPOR- 
TANT MECHANICAL MOVEMENTS are explained . informa- 
tion that may help you complete your invention. 

The ‘‘Evidence of Invention” form may help you establish your 
claim. So ACT NOW when industry and business want new 
products, gadgets. methods and processes for post-war manu- 
facture. Remem . . . Dractically every manufacturer makes it 
a rule to consider new inventions ONLY IF PATENT APPLICA- 
TION HAS BEEN MADE BY THE INVENTOR. 


TOMORROW MAY BE LATER THAN YOU THINK... 
SEND THIS COUPON TODAY 


A Rarer J. EVANS « Co. 


= REGISTERED PATENT ATTORNEYS for nearly 50 years 

' 840-J Mertin Gultding. Washington 6, D. C. 
Please send me your books ‘Patent Protection’’ and 
and How to Sell Your toconttan also important 
of Invention’’ form without cost or obligation, 


‘When 
‘E wideuce 


Name —— 


Address 


City and State 
Beeneeseeseseeeeesoneeeeeseeese 


Buy Wer Savings Bonds and Stamps regularly. 35 








Flash 


practical money-making trades 
watch and clock repairing 
LEARN AT HOME— IN YOUR SPARETIME 


Prepare fora happy future of prosperity, 
security...and getabig-pay job now. Fas- 
cinating, high-grade occupation. You can 
EARN WHILE YOU LEARN. Excellent 
field for part-time work at home. 
COMPLETE COURSE in HOROLOGY 
Thorough self-instruction training in Amer- 
_ —y icanand Swiss watches, clocks. Special sec- 
~* @ YS] tions onalarmclock reprirs. New, practical 
i LEARN - BY - DOLNG instruction method. 
Learn QUICKLY, easily. a 4: ex- 
perience necessary. Watchmaking is basic 
training for aireratt instrument work, and other scientific precision jobs. 
Amazing Low PRICE @MONEY-BACK GUARANTEE 
Get into this fast-growing field NOW .. . big unities ,.. don’t 
delay. Mail coupon below ter FREE PASE. ay here's AY aa, 


locksmithing and key — 
COMPLETE UP-TO-DATE COURSE 


How to pick locks, de-code, make master- 
keys, repair, install servic e,etc. New, self- 
instruction lessons for every harx iy man, home- 

owner, carpenter, mechanic, service station op- iy, 
erator, fix-it shop, hardware de aler, gunsmith 


53 EASY ILLUSTRATED LESSONS ( 
Bargain Price! Satisfaction guaranteed or 
money back. Write now. . . no obligation! 


= == Free Details - Mail Coupon Today! ===, 
NELSON CO., Dept. 8H01, 321 S. Wabash Ave., Chicago 4, Mi. 


Please send me— FREE and withont obligation—illustrated Success- 
Catalog containing information s bout the course (or courses) I have 
checked below. No salesmen will cal! 

[ Watch and Clock Repairing Locksmithing and Key Making 


NAME 
ADDRESS 
CITY 


BE pagpanne ror SICKNESS 
or ACCIDENT 


THIS HOSPITALIZATION 
PLAN COVERS BOTH 








FOR SICKNESS OR ACCIDENT 
Hospital Expenses paid, up te 

FOR ACCIDENT 

Doctor Expense paid, up to 

Loss of Wages reimborsed, up to $300.00 
Less of Lite by Accident 2 . . . $1000.00 
WAR COVERAGE AND EXTRA BENEFITS 

Chiddirth Expense paid. up to 0.00 
You know how easy it is to run Into debt when sickness or 
accident hit. Under the Family Mutual Plan, you'll be able 
to pay your hospital bills, and in case of accident, doctor 
expenses, and you'll be reimbursed for loss of time from work. 
No matter pF live, your policy admits you to any hos 

ital cor Unit : States or . —_ In the hospital you may 

ve the care o our family doctor. Simply present your 

Family Mutual c at the time of admittance : ‘ 


COUPON TODAY + Ne Agent Wi'l Bother Y; 


$540.00 


Family Mutual Life Insurance Co., Wilmingten, Del. : 


Please send me, without obligation, complete infor- 
mation on your Economical Hospitalization Plan. PS-4 ° 





ADDRESS _ 
city 
— See ee OSE ESS SSE SE eee eC ee eee i 
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NAME _ ' 
' 
H 


_STATE 
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Amazing Opportunities | 
NOW Open in these | 


Make your own gas! Convert wood and water, 

coal or coke into motor fuel in generator 

easily made and attached to your car, truck or tractor. 
Operate at fraction of usual cost. New industry now open. 
Build for others at good profit. Complete instructions, 
over 25.000 words of new, vital knowledge, with drawings 
and diagrams, now available. The best and most valuable 
information obtainable for every motor operator. Rush 
$3 for your copy of GAS GENERATORS FOR AUTOs, 
TRUCKS AND TRACTORS. 

THE MATTHEWS MANUFACTURING CO., 
DEPT. 110 CALGARY, CANADA 


Inventions Oy 
Patented or Unpatented 


Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write today! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washineton. D. C. 


TENTS’ 


AND TRADE MARKS 
C.A.SNOW ECO. 











Registered Patent Attorneys Since 1875 
Write fer Free Book and “Certification of Invention” form 
My Personal 
service assures 
strictest confi- 
PA TENT ‘Ss ian 
your patent 
PERSONAL SERVICE ©: & model or 
rawing, 
search and report promptly as to its patentability and send you « 
copy of my 12-page booklet. Or, if you prefer to read my booklet 
L. F. Randolph, 340-D Columbian Stig, Wartingten, BA. 
PATENT YOUR IDEAS 


427 SNOW BUILDING, WASHINGTON 1, D. C. 
problems. Send 
sketch and description of your invention, and $5.00. I will make « 
first, write today for FREB copy. Registered Patent Attorney. 
SEND FOR FREE BOOK =———se 











FOR 


JOKE BOOKS (oti7s 


The kind they like. You will be both a Riot 
and the Life of the Party with a set of these 
pocket size joke books. They are rail of En- 
tertainment. Fun and Humor. A set of six 
books only 50c or a special earnest of 12 
books ail different for $1.00. Print name and 
address, send cash or stamps to: 


TREASURE NOVELTY CO. 
72-Sth Ave., Dept. 1408, N. Y. 11, N. Y. 











Results GUARANTEED 


We build, strengthen the vocal organs—not with singing les- 
~—but by sound, ecientifically ured silent and votal ex- 
ercises and absolutely complete satisfaction with 
results Write for Voice . FREE. Sent to no one under 17 
ears old uniess s 


by pa 
PERFECT VOICE INSTITUTE.Studie 136. C,64E. LakeSt., Chicago, III. 


POPULAR SCIENCE 








LANGUAGE IS POWER 
fm» . Forge ahead, win special assign- 


ments, promotion, in global war and in 
peace time opportunities through ability 
te speak a foreiga language. 


MASTER A NEW LANGUAGE 
quickly, easily, correctly 


by 
LINGUAPHONE 


The world-famous Linguaphone Conver- 
sational Method brings voices of native 
teachers INTO YOUR OWN HOME. 
You learn the new language by LIS- 
TENING. It's amazingly simple; thou- 
sands have succeeded 
Home-Study Courses in 29 Languages 
SPANISH JAPANESE 
PORTUGUESE NORWEGIAN 
and 23 other languages 
Send for FREE Book 


LINGUAPHONE INSTITUTE 


58A RCA Building, New York 20, 











REFRIGERATION 


AT YOUR FINGER TIPS 
With Drake’s New 
Refrigeration Service Manual 


Improve your job and earnings . . . Drake's brand new 
manual covers all the household and small commercial 
refrigeration field . installation, testing, trouble shoot- 
ing, replacement and repair 

Written by authorities in simple, easily understood 
language Over 300 pages, 138 illustrations and dia- 
grams. Write now for your copy. Sen . if not 
satisfied, return book within 5 days for full refund. Money 
Back Guarantee. Write Fred’k J. Drake & Co., Dept. 
PS-8, 600 W. Van Buren Street, Chicago 7, llinois. 








NEW! IDEAL NAVY GIFTS! 
Grand “Sweetheart” Combination Gift! 
... the pin for HER... the ring for HIM , 


3121— Men's heavy ring in 10K 

id. only $16.50. in Ster 

« Silver. $7.50 Lady's pin 

» Insc siidsterling 24K 
y anchor, $3.00. Pic- 
Prices in 
clude postage and Federal Tax 
Satisfaction guaranteed end 
a. wee circular of Navy jew- 





Miniature Mask for DUST 
and HAY FEVER 


Hay fever sufferers wear to keep from breathing pollen. Handy as a pair of 

tlasses! For best protection keep mouth closed and breathe thru nose. 

Guards against nvisance dusts, lint, coal, cement, grain dust, plant pollens, 

etc, Wear when sweeping, dusting, cleaning furnace, sanding, grinding. 

paint spraying. OUPOR No. | weighs | oz. Has 9 sq. in. filter. Folder FREE! 
H. S. COVER, Dept. PS, South Bend, ind. 


GOLDEN JUBILEE YEAR, 1694-1944 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


PREE 32-page booklet tells all 
about this absorbing hobby for 
skilled tradesmen, business and 
professional men. Give yourself 
hours of satisfaction and relaxa- 
tion building your own scale model 
railroad which performs and looks 
like the real thing. It's easy and 
relatively inexpensive. Get started 
Send at once for our free 
“Your Model Railroad.” 


MODEL RAILROADER MAGAZINE 
DEPT. N MILWAUKEE 3, WISCONSIN 
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HERE’S THE ONE WAY TO REALLY LEARN 


RADIO-ELECTRONICS 


™ TELEVISION 


> FULL RADIO SET 
SUPPLIED for PRACTICE 


GET READY for BIG EARNINGS AHEAD 


The offer I make you here is the opportunity of a lifetime. It's 
your big chance to get ready for a wonderful future in the swiftly 
expanding field of Radio-Electron- 
ics INCLUDING Radio, Television, 
Frequency Modulation, and In- 
dustrial Electronics. Be wise! NOW 
is the time to start. No previous 
experience is needed. I supply you 
with Radio Parts which you use to 
gain pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Trac- 
ing, etc. 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


« « « « of Good Radio Jobs, Civilian or Military 


The Sprayberry course starts right at the beginning of Radio 
It gets the various subjects across in a clear, simple way. I make 
it easy for you to learn Radio Set Repair and Installation Work 
by practical, proved, time-tested methods. I teach you how 
to install and repair Electronic Equipment. Soon you'll be quali- 
fied for a good paying job in one of the nation’s Radio plants 
doing war work OR, if you enter the Army, Navy, or Marines, my 
training will help you win higher rating and better pay 


READ WHAT GRADUATE SAYS! 


“Wins Out in Army Test’ 


. Since I cumpietes your 
dio I sve been d 


FULL RADIO SET 


iv elegant Course in Ra- 
afted into the Army and put in 
to the Signal Corps. I had 
to compete te get the job 
I now hold and as result 
of my training with you. I 
made the best grade and 
got the job. The point I 
om driving at is if it hadn't 
been for your thorough 
course in Radio I would 
probably be peeling pota 
toes now [ recommend 
your training to all be 
cause it is written in lan 
guage that the average lay 

nm understand.’ 
PLUMMER JR 
Fort Meade. Md 


GRASP THIS OPPORTUNITY! 


MAIL COUPON: 


aeaen wn 

SPRAYBERRY ACABEmy OF RADIO 
. L. Sprayberry, President 

4. SO0OZH, Pueblo, an 

Please rush my FREE copy of ‘HOW TO MAKE MONEY in 

RADIO ELECTRONICS and TELEVISION." 


Address 
+ PPPRREREVERE EEE CEELE TEE eT State 

(Mall in plain envelope or paste on penny postcard) 
TTTtTrrirtitirtttititttitststee a 


- 








IT’S | 
TO LE, 


Dance in 5 Days... 


DALE Evang 


EASY 


avs 


OR NO COST! 


NEWEST STEPS—Rhumba, Samba, Conga and Jitterbug 


Let dancing open the door to 
Romance and Happiness for 
you ! This sensational new book 
helps you learn the latest steps, 
quickly, easily. A revolution- 
ary book that offers a short-cut 
to dancing. MAKE THIS TEST! 


Send today for Betty Lee's 
amazing book—ie s packed full 
of diagrams and tells in simple 
language how to do the Jitter- 
bug. Rhumba, Conga, Samba 
and other exciting new dances 


~—also the ever-popular Waltz, 
Fox Trot, and many old- 
time favorites. SEND NO 
MONEY! 


Act now, and we'll send 
you as a gift, 2 additional 
books FR E of any extra 
charge, “Tip Top Tapping, 
and ‘Swing Steps.’’ And re- 
member—if not satisfied with 
results in 5 days you may 
return the book and your 
money will be refunded. 


——----—----------5 


PIONEER PUBLICATIONS. 
ay. Dept. 87 
New York 19, N. Y. 


1790 Groad 


Send me Da 
2 ff 


hh es . | 


potas. by Betty Lee, and | 


include 2 free hook 


Ship < 


0.D ‘i 


will pay on arrival 


jus postage 


I enclose $1.08 
I do not learn ¢ 


If in 5 days 


Ship postage prepaid 
I may 


dance 
return book and you will refund purc ~~ price 


Name 
wo come | Address 


uclidad 


Nees 


work SHOP! 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
For Pleasure and Profit! 


»u have a workshop—at home or in busi- 


you need thi 


s new Warner Electro- 


At the stroke of an electrified brush, 


you can electroplate 
you can repiate w« 
silverware, etc. 
sparkling coat of metal... 


fixtures, 


® Chromium, 


Method is eas s mple, 
equipme nt 


furnished 
use. B 
chine « 
mak: your 
Warner 
today 
literature 


doing a 
mm pay for itself within a 


Electroplater 
for FREE SAMPLE and illustrated 
ACT 


models and projects 

nm articles, faucets, tools, 
with a durable, 
Gold, Silver, 
Cadmium. 
Everything 
complete, ready for 
it of work for others, your ma- 
week. So 
getting a 
Send 


Nic kel, Copper or 


quick 


complete by 
right away. 


shop 


AT ONCE! Mail Coupon. 


yyy ELECTRIC CO., oerr. 416 
Michigan, Chicago 1, lilinois 


le! 


WARKER ELECTRIC C0. 260 N. Michigan, Chicago 1, Dept. 416 


1 Gentlemem Send Free Sample 


| Name 


| Addre 


Cty 


and Details to l 


State 


Buy War 


Savings Bonds and Stomps regularly. 


HOW TO GET AND KEEP 


GooD 
EYESIGHT 


Do you want perfect 20/20 vision? Would 
you like to throw away your glasses? Great numbers of men, 
women and children have improved and strengthened their 
eyes by using the famous Ross-Rehner Method, a tested and 
proven system of home eye exercises for correcting near- 
sightedness, farsightedness, color blindness and astigmatism 


Get Better Eyesight—Without Glasses 
pom yew can get, the qatise system, pro- 
usely illustra . including a complete 
Eye Testing Kit, with charts to show SAVE YOUR EYES 
weekly improvement. If your book store 
does not have it, send one dollar. Deliv- 
ered tpaid, subject to return in 5 
days if you are not satisfied. Order today 
HALL PUBLISHING CO. 


BLOOMFIELD HILLS 4, MICHIGAN 


DRAW C4 TOONS 


EASY...PLEASANT WORKI 
Let CHAS. H. KUHN, with 25 years actual expe- 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons—one sent each week. Pro- 
fessional criticism on every lesson. Write today. 


After Jan. as 1945 the price of this course 
ill advance to $15.00 


KUHN SCHOOL OF CARTOONING 
INDIANAPOLIS 


420 MURPHY BUILDING $4, INDIANA 


BOOKS FOUND FREE! 


What books do you want? 


Lowest market pete on all books. No charge peoating old books 
RD-TO-FIND or OUT-OF-PRINT 


SEARCHLIGHT B00K CENTRE 22 East 17th i New York City 3 


C Cc 
On $7.50 





Try Anti-Gray 


Hair Vitamins 


Plus Wheat Germ Oil (E) Vitamins 
ON THIS MONEY BACK OFFER 


RESTORING COLOR TO GRAY HAIR WITHOUT 
DYES IS SCIENCE’S LATEST MIRACLE 











If your hair is gray. graying streaked. faded or off-color, modern 
lack of certain vitamins 
diet can cause hair to turn gray Improve your diet 

et extra supplies of these ‘‘anti gray hair’’ vitamins by simply tak 
2-way Panates Vitamin treatment. u too may be 

de lighted to see the gray spread stopped 

ormal natural original color to the hair at roots. temples. parting 
* great improvement in your hair beauty. You can now test Panates 


yourself on an tron clad guarantee that leaves no room for doubt 


PANATES is different—it not only contains a powerful suppl 
“‘Anti-Gray Hair’’ Vitamins but ‘‘staff-of-life’’ Vitamin (E) eat 
Germ + Panates is not a hair dye. You have UM t 
fea n ‘ no fuss. You can ha ~ acto healthful Panat« 
whether you now dye your hair or no because Panates Vitamins 

from within to check gray spre nd and. ‘literally feed natural 
col back into the hair roots 
When the blood does not provide the proper elements 
tiny laboratory that manufactures color shuts down and 
the hair grows gray. Perhaps you may need the vitamins 
in Panates. Make this test today 
SEND FOR THIS INTRODUCTORY 
TRIAL OFFER TODAY 
The 30 day trial of the regular $4.79 (90 day) Panates 
double action Vitamins ts only $1.79 if you act at 
onee! cn NO ONEY pay postman plus C.0.1) 
postage on arrival on guarantee of full satisfaction or 
money back. Send $1.79 and we pay all postage. Or, if 
you want more of the amazing Panates Anti Gray Hair 
Vitamin story. write for FREE Vatuable BGookiet, 
**Vitamins and Gray Hair.’’ No cost. no obligation 
Whatever you send for put your letter or iteard tn 
the mail today while Special Offer is available, Wh 
knows perhaps the 2 vhemine in Panates may be the 
wonderful easy-way answer to your hair color wor 


Not in stores, Write 


E Dept. D-262, 310 S. MICHIGAN 
e AVENUE, CHICAGO 4, ILLINOIS 




















Learn by 
Mail to 


Mount Birds 


Animals, Game-Heads, Fish, Pets, to Tan Skins 





Men, Boys! : 
boys. Mount wild-game, 


iness more than 35 years. More than 


mestic specimens, squirrels, pigeons, even fre 


Be a Taxidermist. Learn at home in spare time. Easily, 
quickly learned. 
obby, for expert hunters, also for amateurs, even young 
although wild-game is not necessary. Use common, do- 


Grand Fun. A wonderful, profitable 


s. This famous, reliable school in bus- 





Save Your Trophies — Have a Home-museum 
Hunter Ss Be a Taxidermy Artist 


You will be THRILLED and DELIGHTED. You learn QUICKLY, easily AT 
HOME. Your friends will be amazed. Hunters from near and far will bring 
their TROPHIES to be mounted. You can earn fine profits in spare time. 
Many students earn $60 to $100 a month, in season. Rush the coupon 
teday, and learn al! about wonderful ts axidermy. po If Now! 

Save your own hunting trophies. Have a lifelong hobby, Have a home 
museum that you are proud of, and that makes you popular and well- chnow n 
far and wide. BOYS, wild-game is not necessary. Use common specimens, 
squirrels, pigeons, owls, domestic birds and animals. It’s wonderful. In- 
quire today. Kill fewer game-birds. Double your fun and pleasure. 


Fun — Fascination — Profit 


And se easily learned in spare time. Wild-game is growing scarcer. fe 


FREE BOOK! 


Yes FREE 
ictures of 





44 pages, with 100 unique 
taxide rmy work. No other 

»0k in the world like this. It will am- 
aze and thrill you. Ask teday fer your 
free copy. State your AGE. 


Send the Coupon! 


Write name plainly in coupon or margin, 
or @ post card will do. Rush your re- 
quest, as free ® may be exhausted 
quickly. Decide meow. Don’t wait ea 
moment. State your age. 


delighted students. Think of that! i 














1 
reserve it. Shoot only a FEW fine ducks and other game-birds, MOL NE 
‘THEM for home and den, and have MORE FUN and PLEASURE than 

killing the legal limit every day. Help preserve id-game. 
Remember you learn to mount expertly, birds, animals, game-heads, 

fish, pets, to tan ant and furs. Investigate! Y ou will be de ‘lighted Send § 
for beokt **Eat your trophies and have them too.’ — aS-» mane one’ 

§ me your free illustrat Oo" *How to F 

Mo Game Iso tell me bow [ma 
THE N.W. SCHOOL OF TAXIDERMY, 5288 Elwood Bidg., Omaha 8, Nebr. He tee jame. a soniy snd sch ay learn 

v obligation, State your age 


Segoe of Taxidermy, 


8 538e Tiwood idg.. Omaha, 








Le ix an iceberg, there is more 


Playboy’ s Hi andbook than the 
words can tell. But 
about its con- 
robust—a mas- 


to the 

eye can 
there is nothing “icy” 
tents. It’s rich, ripe, 

terpiece of unrestrained joy. 

From cover to this clever 
book is packed full of gay, laughter- 
tickling cartoons, hilarious sophisti- 
cated articles, tales, witticisms and 
songs. You'll giggle—vou'll chuckle— 
youll howl at this feast of unexpur- 
gated humor 


Art icles like, 


see—or 


cover 


“The Greeks Had a 

Yen for It.” “Advice to a Young 

Man,” “The 99 44/1000 Puritan,” 

make good reading—and better knowing. 
“Playboy's Handbook’s” sparkling 
will tell and retell the Hand- 
book's “Wit and 
Wisdom” stories, 
joyously sing its 
frivolous Songs, 


rr 


And these Ballads and sprightly Parodies. 

But why tell you about it, when the coupon and 
only $1.00 in FULL PAYMENT brings you the book 
by return mail and you can actually start having fun. 
Remember, too, we GUARANTEE “The Playboy’s 
Handbook” to live up to everything we say, on a 
MONEY-BACK BASIS! Mail your order NOW! 
a a Se A a 

Knickerbocker Pub. Co., Dept. H-903, 120 Greenwich St., New York 6, N. Y. 


If it’s all thet you say it is, RUSH ME A COPY OF “THE PLAYBOY'S 
HANDBOOK"! If I don’t think so, | can return book and get my money beck 


C) I enclose $1.00 [) Send C.O.D. plus 21c postage 
Name vihiiimaniiae = ] 
Address equueedl 
City : State = 

— se ee ee es es 


39 


are just three of 


-breakers. \ ou 





Part of Contents: 
JUST A FREUDY-CAT 
MR. PREBLE GETS RID 

OF HIS WIFI 
LIMERICKS ON PARADE 
THE PLAYBOY AT FIFTY 
WIT AND WISDOM 
STAG LINES 
THE ART OF PERSUASION 
FUN WITH TANTALIZERS 
A TRIP TO HOLLYWOOD 
SONGS AND PROM “TH 
E 


MYTHOLOGY FROM 
BACHELOR LIFE” 

PILE FS SET RETIRES SE NR, 

AUGUST, 1944 
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The chipped teacup of the PATRIOTIC Mrs. Jones 


No matter who the guest— Mrs. Jones 
brings out her chipped teacup with no 
embarrassment. On the contrary, with 
a thrill of pride. 

Not very pretty, that chip. But it 
bears witness to the fact that Mrs. Jones 
has her nation’s welfare_at heart. 

Mrs. Jones has given up all unneces- 
sary spending for the duration. By doing 
without — she is helping to fight inflation. 

Maybe she doesn’t know all the com- 
plicated theories about inflation. But 
she does know that her government has 
asked her not to spend. 

So Mrs. Jones is making all the old 
things do . . . not only that teacup. 
She’s wearing her clothes for another 
year—and another. 

And the dollars she’s not spending 
now are safely put away (and earning 
interest) for the peacetime years ahead. 
Then those dollars will buy things that 
can’t be had for any price today. 

If we all are like Mrs. Jones, there 
will be no inflation with skyrocket 


prices. If we all are like her, dangerous 
Black Markets cannot exist. 

A chipped teacup stands for all that 
... for a sound, secure U.S. A. 





7 RULES FOR PATRIOTIC AMERICANS 
TO REMEMBER EVERY DAY 


1. Buy only what you absolutely need. Make 
the article you have last longer by proper 
care. Avoid waste. 


2. Pay no more than ceiling prices. Buy 

rationed goods only by exchanging stamps. 
Rationing and ceiling prices are for your 

protection.) 

3. Pay willingly any taxes that your country 

needs. (They are the cheapest way of pay- 
ing for the war.) 


4. Pay off your old debts—avoid making 
new ones. 


5. Don’t ask more money for the goods you 
sell or for the work you do. Higher prices 
come out of everybody's pocket — including 
yours. 





6. Establish and maintain a savings 
account: maintain adequate life in- 
surance. 


HELP 





| 
| 


| 


7. Buy all the War Bonds x 


you can—and hold "em! 





Use it up...Wear it out... Make it do...Or do without 


Buy Wor Savings Bonds and Stamps regularly. 


ouncil; approved by the Office of War 


Mogezine Publishers of America. 


POPULAR SCIENCE 








OPENING UPA 
NEW WORLD! 


‘ASTHMA 
RELIEF 


A Modern inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Breatheasy 


Money Back Guarantee 
Send for Free Book, Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
65 Cedar St., Seattie 1, Washington 


% CAUTION: Read Literature Thoroughly 
and Use This or Any Similar Product 
MONEY- 


LEARN makina CARTOONING 


iN SPARE TIME — by Easy Picture Chart 

Same Simplified Method that has helped wee creators estore of 

**Terry & Pirates.’ ** **Preckies ‘Out Our V Vay ‘Win 

nie Win kle "lar Fellers,’ ‘Strange As it Seems." 
*The Neighbors <F and mar others Earn while learn- 
ing. Send 10c for Picture hart (to test your ability) 

and full details. (State ay 


THE LANDON SCHOOL, 4428 National Bidg., Cleveland 14, Ohio 


























INDIANA TECHNICAL COLLEGE 


Chemical, Civil, 


Aeronautical, 
Govt. approved 


Engineering degree in 27 months 
Electrical, Mechanical and Radio Engineering 
ground school courses. Prep courses, no added cost. Large industrial 
center. Earn living expenses. Enter Sept. 5, Dec., March, and June, 
Catalog. 684 E. Washington Bivd., Fort Wayne 2, Indiana. 


INVENTIONS WANTED 


Manufacturers will 


CASH & ROYALTIES 


Write for details if you have an idea or an invention 
INTERNATIONAL PATENT EXCHANGE, 521-Sth Ave., N. Y. 








Resident 
2000 how 
$900.00 


PLASTICS 


NEW YORK TECHNICAL INSTITUTE (of N. J.), seh ls Sia NEWARK, N. J. 


ic LIQUID MAK 


PHOTOS APPEAR 


On Scarfs, Ties, Stationery, te. 
Jpeeeptece a anpohet on cloth, leather, wood, 
Sime minutes fa hrm ie 


Like magic photo appears within 2 
Full i colors included. “yy 
Send — 


Awe ring course. 
BY) 


lastic s edu- 


daylight. Harmless to negative, Won't 
wincladed. Complete kit for, 100 


na 
ints pos' on delivery. 
(Canada 


w 
cash with order and wet } peetuald. 
ey order oni: 


{i'm Mig.Co., Dept 347 229 W. Breckenridge, Louisville 3, Ky. 




















COMPLETE CONSERVATORY HOME STUDY COURSES 


Piano, Harmony History of Music, Advanced Composition, Voice, 

Public School Music Trumpet, Guita Mandolin, 

Saxophone. Clarinet mee Band Arranging. Ear Training and Sight 

Singing. Choral Conducting. The only correspondence school tooees 

all the courses leading to the Degree of Bachelor of Music. Ask fo 

illustrated lessons and catalog. 

Give experience 

UNIVERSITY EXTENSION CONSERVATORY pay. i225 cous’ 
Dept. U-54, Chicago 15, I 


AUGUST, 194! 





OFFERS BIG MONEY—INDEPEN DENCE 


The restrictions on the manufacture of 
electrical home appliances has greatly in- 
creased the need for and earnings of skilled 
home appliance repairmen. Always a good 
business, today ELECTRICAL APPLI- 
ANCE REPAIRING is one of the most 
profitable occupations that the average me- 
chanically inclined man can turn to. On 
many types of repairs it is usual for a re- 
pairman to charge on the basis of $5.00 to 
$6.00 an hour! Work as many hours as you 
wish—a home appliance repairman is his 
own boss. Operate from your garage, base- 
ment, vacant store, etc, 


NO SPECIAL SKILL NEEDED! 


inclined—can hold and 


If you are mechanically 
a big money-earning 


tools—you too can be 
home appliance repairman. Age is no barrier 
nor are minor physical handicaps. Learn how 
to repair refrigerators, vacuum cleaners, wash- 
ing machines, motors, ranges, etc., etc. Our 
course is written in simple, easy to understand 
language, profusely illustrated with drawings 
and photography showing you step by step what 
troubles to look for and how to repair them. Ex- 
plains and gives you a working knowledge of 
electricity, welding, nickel plating, etc. Shows 
you how to build power tools you may need 
and how to solicit and keep business coming to 
you. Not a complicated ‘‘theory course’ but an 
honest to goodness course written by and used 
by repairmen the country over. Price of course 
is so low that the savings on your own house- 
hold appliance repairs will quickly pay for it 
Prepare NOW for a real future. 


use 


Mail Coupon for 
FREE LITERATURE 


CHRISTY SUPPLY CO. 

2835 N. Central Ave., Dept. D-1901 

Chicago 34, Illinois 

Please send me all the facts about America’s 
Fastest Growing Industry—Electrical Appliance 
Repairing. 


Name 
Address...... 


 — 
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now YOU can sun 
A MIGHTY ARM 


THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BICEPS 


ONLY 25¢ TO YOU 


A COMPLETE PICTURE COURSE ON ARM BUILDING 


nm os pm = arm ot might , with ae power and grip to obey 
: scrawny pi of 
‘ha ¢ taken this © af ' rt time 
of rful oF “te with t 
rawr , t Ss of power that” are re- 
Sected by. men and admired by “women. 


Learn The WORLD'S GREAT SECRETS OF ARM STRENGTH 


lanned to bt atid every muscle in your arm 
ia pair of > 


a t € 
fy . t tr € 


This course ts especially 
Ma is have develope 


« ] it A 

to have rm magniscent: arm “Tike the fours "pictured above? 
You can't make a mistake. The strongest armed man tn the world wrote 
is irse f 5 His great experience sts as proof that you too 
! secret methods of strengt de velopment 
s you like them, Rush of ] 1 are not 
t the ar . . fould Mighty "Rack Moulding a 
fhty Chest, Moulding a Mighty Grip, * soulding Mighty Legs. 


SEND FOR THESE FIVE FAMOUS COURSES 


coon y $5.00 EACH. NOW IN BOOK FORM 
ONLY 25c EACH OR ALL 5 FOR $1.00. 
Se your order Pow pod. o hy RVES or STEEL, MU SCLES LIKE TRON’ 
lH be incl FRE wok to the 
us: le * r a Na 
ww ¥ “ > rre e Pp rT ur t as done 
m ar he am t you _int« 1 pm OS marvetous muscular sym- 
G 


| n narr strengt! Reach out. . this last « nee- 
ited time offer. JOWETT INST. OF Pry AL CULTURE 
230 i, Mw. Y. 


FIFTH AVE... M. Y¥. 
Book With Photos of FREE 
Famous Strong Men 
and how yow con become one of them 
tf You Mail Coupon NOW! 
JOWETT INSTITUTE OF PHYSICAL CULTURE 
230 Fifth Ave, New York, 1, H.¥, Dept. 368 
} wee F. Jowett: Your proposition looks 
“i to me, Send, by return mail, Par 
fre « rees checked below for which am 
enclosing.....<<« 
© All S&S courses for 


OC Mouldin joanent: , o Boutsine o a Mighty 

GEORGE F. © touleina aMighty CO Mossi  Gighty 
JOWETT Back, 2c 2¥e 

“Champion 


" 
© Send all S courses C. O itt lus t- 
ef Champions” age). No orders less than 51 sent Cc. é o. 
Holds more 


strength records 
than any other 
teacher or athlete. 


o Moulding aMighty 


Name....- Age 





i ee 
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“« BIG MONEY..::.. 
wooo now! 


ONE-MAN 


Lary TRACTOR SAW 


Turn wood lots into cash; help save other fuels to win 

the war. Use Ottawa—fastest cutting; easiest way. pREE 

Cots I= and small logs, fells trees. Thousands in 
t tolast with special heavy stiff saw blade. mane 

} — clutch con driven from any power take-off. Uet 


OTTAWA MFG. CO.,D-801 Forest Ave., Ottawa, Kansas 


TUBE BENDING MACHINES 

15 Sizes and Types Available 

Free printed matter on request 

AMERICAN PIPE BENDING MACHINE CO.. INC 
World’s Largest Manufacturers 

TT Peari St., Boston, Mass. 

For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Imitation gold and silver 
METALLIC LETTER CO., 441 N. Clark St., Chicago 
Be a handwriting expert! Learn to analyze character and per- 


sonality in handwriting. Amaze your friends—make extra 
money Send for complete illustrated course only $4.50. 


ANALEX SCHOOL, 1952 S. Bronson Ave.. Los Angeles, Calif. — 




















Earn BE A PRECISION 
fii 


‘mee Machinist 


*Foreman * Supervisor 
* Superintendent 
*lLead Man * Manager 


Get the KEY JOBS—NOW and 
after the war. Here is a 
Quick, easy and reliable way. 


MACHINE SHOP SPEED. UP TRAINING 


Coming boom means even greater 


earnings 
of your own 
machine shop are 
THREE GIANT ‘VOLUMES 
act-packed with over 2.000 dia- 
pictures, charts and tabies 
100.000 essential facts at 
finger tips, Strong, sturdy 
binding for shop wear. Handsome- 
ly finished—books you will be proud 
to own for a li fetime FULL CON 
SULTATION SERVICE for one 


amazing 
. and machine 


wn heme ‘ mock 

dreds of 

ered in deta! “Study the charts and 
diagrams. When you are satisfied 
that everything about them is worth 
many times price as a 
pay later Mail the coupon now 
| RRR bees cog 


NATIONAL SCHOOLS, a 8 
4000 South F.gueroa Stree 

Los Angeles 37. Catitornta 
Ship me for examination MODERN MACHINE 
co SE 3 vols plus free promptness gifts 
I'll either return the shipment or mail you $3.00 
month until a total of $12.50 is paid (final 


TR A‘ FOR Ren 


Mail the coupon Dow boo get these 
valuable AS Seven 
Drafting ns 
ensive Machinists Dic 
tionary of Terms 3.Two Prac 
tical Shop Mathematics 
Texts 


TRAINING 
Within 7 
and $3 ry 
payment, $3.50) 


ADDRESS 


CITY... c 

| Include your sone number 
SAVE 10% « nclose $11.25 cash with this coupon 
O and save $1.25. Same return privilege. 


ee ee ee oe ee 


! 
| 
| 
| 
NAME... kin nan tacts ae l 
| 
| 
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res gag 3 ties 


ber issue copy should be in our office by August 4th. September issue on 


sale September !st. 
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ADV ERTISING > 


“Your ad in this 


SELL through ¢ agents? 
capable, ambitious 


column will reach 
men who are interested in making more 
money. They may be interested in your 
propositiori Advertise it here and get busi- 
ness. Rate is only 35c a word. Write for de- 
tails to O. K, bh gaa Section, 353 
Fourth Ave Y 
ADVENTISiNG lead any 

lowest rates—complete agency service. 
Skilled advertising-merchandising coun- 
sel. Ratelist and booklet. entitled ‘‘Adver- 
tising Results For Sale" free. Baker 
Agency. 3302 West Dodge, Omaha, Ne- 
braska 
ADVERTISING Placed everywhere lowest 

rates. Reliable guidance on publications, 
expert assistance on ads without charge 
Newspaper, magazine, mailing-list rate- 
book free Chicago Advertising Agency. 
20-MP West Jackson, Chicago 4 


ADVERTISE Your Business in my papers 
and Magazines low prices. Guaranteed 
large circulation. Dr. G. Anthony, 210 5th 
Ave.. New York. 
ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free, Advertising Bureau, 
4515-P Cottage Grove, Chicago 15 
YOUR Ad printed on 5,000 3x5” circulars, 
$11.75 postpaid. Check or COD. Wilson 
Printers, Dowagiac, Mich 
20 WORDS 30 newspapers $2.00. Goodale, 
37 Gardner, Vallejo, California. : 
AGENTS WANTED 
START your own business on our capital, 
Always your own boss, Hundreds average 
$6,000 to $12,000 annual sales year after 
year We supply stocks. equipment on 
credit. 200 home necessities. Selling ex- 
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 
Write Rawleigh Co., Dept. H-U-PSC, Free- 
port. Til 
100 GENUINE glossy photographs for only 
$2.00. Every one can cash in on stamp 
sized photographs. Any photo, snapshot 
or negative reproduced to stamp size, gum- 
med and perforated. Write today for Free 
samples, complete information and agents 
discount Repeat orders assure you of 
steady income without investment. Ameri- 
can Foto (Dept. S) 305 Broadway, New 
York 7 
EXTRA money for you. Sell 50 for $1.00 
Christmas Cards and Personal Station- 
ery. Miracle value $1.00 Christmas assort- 
ment. Other money making boxes 35c up. 
Up to 100’; profit. Priends, neighbors buy 
readily. Samples on approval. Special of- 
fer Elmira Greeting Card Co., M-136, 
Elmira. N. Y 


CHRISTMAS Cards. Earn "$2. an hour 
Take orders galore from friend«. 25 ex- 
quisite folders with name $1 ee sam- 
ples. Others to $2.50. America's fastest sell- 
ing 21 Christmas Folder box. Costs 
Sells $1. Request samples today. Sunshine 
Art, Dept. N., 115 Fulton St., New York 
City 
GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur, Illinois, 


AUGUST, 19 


publication- 





AT Last! Something new and sensational in } 


Christmas cards. Amazing ‘‘Oilette’’ 
Cards. Like costly oil paintings, Designs 
never before offered. Gets orders fast. 
Beautiful 25 for $1 Cards, name ~~ 
9 other assortments. Big profits. Samples 
on Approval. Puro Co., 3043 Locust, Dept. 
246. St. Louis, Mo 
CALL On Friends With Sensational | Per- 
sonal Christmas Cards—50 for $1.00 up. 
Personal Stationery. Also magnificent 21- 
card $1.00 Assortment. Profit 50c. Expe- 
rience unnecessary, Samples on approval. 
Wallace Brown, 225 Fifth Ave., Dept. G-4, 
New York E 
SENSATIONAL Self-Seller Nothing like 
it. Thrilling. Educatjonal. For Stores, 
Business Men, Accountahts, Book-keepers, 
Teachers, Students, Everybody Highly 
Endorsed Want Reliable Distributors 
Prewett System, Box 5089 Metropolitan 
Station, Los Angeles 55 ae 
CHRISTMAS Ca:d Representatives!!! We 
have it! Most s nsational new line ever 
designed. Clever—Individualized—Useful!! 
Agents cleaning up! Sample kits going fast! 
Drop postal for yours today! No obligation! 
Craftcards, Box 235-X, Pittsburgh 30, Pa. 


FLUORESCENT Starters -instant action— 
guaranteed nderwriter’s approved. 
Ship prepaid 25 ‘at 20c each. $18.00 per 
inane red. Request free sample on your let- 
terhead. Agents Wanted, Electronix Labs., 
Box 58. Pawtucket, R 
SELL Warm Leather —— to friends, 
neighbors. Make money spare or full 
time. Also Rubber Raincoats, 200 styles 
shoes. Sample Outfit Free. Experience 
ynneceesasy. Consolidated Shoe System, 
Dept. S-75, Chippewa Falls, Wisconsin 
BIG — taking orders; shirts, ties, sox, 
Pants, jackets, sweaters, shoes, uniforms, 
etc. Sales Equipment Free. Experience un- 
necessary. Nimrod, 4922-AV Lincoln, Chi- 
cago 
BIG profits taking subscriptions f for all 
magazines. Agents’ Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, New York 
WHOLESALE: Razor Blades, Laces, Excel- 
lo, Texide, Silvertex and others. Write 
for prices and information. National Sales 
Company, Dept. 114, 4101 Buick Street, 
Flint 5, Mich. 
LUMINOUS Paint 
fitable seller to 
stores, offices, and factories. 
for free sample to Lite-Saver, 
brook, Connecticut 
EXCELLENT Sideline for Printing “Sales- 
men. Decalcomania Name Plates in small 
quantities. Also. make money applying 
Initials on Automobiles. Free Samples. 
“Ralco”’ x- 164, Boston (18) ass. 


LIFETIME Business! Manufacture sim- 

ple, chemical products. Biggest, 
profitable business known. Products cost- 
ing 5-10c retail 


for $1.00. Thermofiab, 
Peoria 4, Illinois 


BIG Bargains for Big Profits, Men's u 
nts 25c, suits $1.00, topcoats 75c, shoes 
12'sc. Over 100 sensational values. Ex- 
rience unnecessary. Free Wholesale Cata- 
og. Superior, 1250-AQ Jefferson, CRICaR 


SELL Books and Courses by Mail in 
‘ Spare Time, Siddall, Atascadero. 
ornia. 


(Shines in Dark.) Pro- 
thousands of homes, 
Rush name 
97B, Say- 








ali. 


Buy Wer Savings Bonds and Stamps regularly. 


LICK After-war layoffs; Start own busi- 
ness; home, office. klet describing 
“Collection of 127 Tested Plans’’ free. Elite 

Co., 214A Grand St., New York. 


MAGIC Cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits! 
Sample free. Uco, 5007 Irving Park, 
Chicago. 


AGENTS—300% Profit selling Gold Color 

Window Letters; stores and offices. Free 
samples. Metallic Letter Co., 437 N. Clark, 
Chicago 10 


FREE Water and our ‘concentrates, makes 

flavors, lotions, sham s, 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit 


FOOT Sufferers get ‘First Aid for your feet 

with Nu-Aid Antiseptic Foot Bath sample 
10c. R. C. James, Hickory, N. C, Agents 
Wanted. 


“BIG profits introducing “new product to 
telephone users’ For full particulars 
write, J. A. Williams, 6655 Broadway, 
New Yo:k 63, N. Y. 


AT last a pure fruit orange pow b 

Best Drink ever. Send three dimes for 
sample package and details. S ~via 2302 
Ontario St.. Wayne, 
SELL personal] stationery, 

ing cards, and patriotic specialties to 
friends and service men. Ipco, 1513 Chi- 
cago Street, Omaha, Nebraska 


MAGIC races—At cigarette touch six horses 
are off. Fast seller. Big profits, 40 Races 

$1.00. Low quality prices. Sample free. 

Barkley Company, Dryden 5, Virginia, 


PROFITS Selling Novelty Fun Cards. Sam- 
ples 10c. National Specialties, Box 301-C, 
Cincinnati. 
GOLD Lacquered window sign letters. New 
styles. Absolutely beautiful. Free samples 
catalogue. Atlas, 7941 Halsted, Chicago. 


GAS S Saver Tablets, 300 profits. Details, 
Testing sample 25c. Nulife, 15881 Log 
Cabin, Detroit, Michigan. 


SELL $1.00 personal stationery. ~ Repeat 
sales. Libera] commissions. Historic 
Dobbin House, Gettysburg, Pennsylvania. 








printing, ‘greet - 














CROCHETED Christmas Cards! Different! 
Sample box 65c. Erna Lubahn, Saginaw, 

Michigan 

TWENTY dollars daily polling ‘automobile 
products (samples). Kay, 129 W. Third, 

Los Angeles 13. Calif. 


GLASSES, Hog Poultry 
oney. Snoddy Co., St. ouis, 
souri. 


REBUILT spark | plugs. Finished. . packaged 

like new. Guaranteed profits sell- 
ing dealers. Standard, S033 ain, Kansas 
City, Missouri. 


PLAYING card game, 250° profit. Sample 
game 25c, Box 842, Denver_l, Colorado. 


Big 


Re medies _ 
L Mis- 





PROFITS Galore—New SBooklet—Mail 25c¢ 
Now. Box 31, Brooklyn 5, N.Y.C. 


AMERICAN POLICE JIU JITSU 


SELF-DEFENSE. Whip the big . bullies 

with dynamic Jiu-Jitsu. Miracle 25 lesson 
course—$1.00. Malcolm Smith. 1104 Union 
Ave., Montreal, Que., Canada. 
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ANTIQUES, RELICS 
INDIAN GOODS 


345 ANTIQUE Firearms-—4,000 Bargains 
Indian Relics, Rifles, Flintiocks, Fos- 
sils, Coins, Minerals, Cartridges, Swords. 
= 9 catalog with photographs 10c Heike, 
Wenona, - 
100 ANCIENT arrowheads $3.00. 10 tiny 
perfect bird arrowheads $1.00. Ancient 
tomahawk $1.00. List free. Lear's, Glen- 
wood. Arkansas. 
SWORDS, rapiers. daggers, pistols, “armor; 
antes catalog, 25c. Robert Abels, 
60', Lexington Ave.. N. ¥ 
ere relics, Coins, Minerals, Glassware. 
Catalog Sc. Sistershop, Northbranch, 
Kansas 





ARCH SUPPORTS we 
BIG Profits. Make and fit arch supports. 
Particulars. Julis Corssen. 2638 Geyer, 
St. Louis 4. Mo 


AUTHORS SERVICE 


YOUR origina! poems made into book form. 
400 lines poetry, neatly mimeographed 
ges, quality printed covers, attractive 

50 books only $16.95. Smith Mimeo, 

627 N. High Street, Columbus 8. Ohio 

AUTOMOBILES 
“Racing Photo Al- 
110 photos, excitin crashes, 
world's greatest race cars, drivers de- 

scribed, $1 aga Roaring Road’’ 181 

. 16 pictures. Starter Fred Wagner's 
racing experiences with world famous 
ers, cars described, read about Ricken- 
rt, Murphy, Burman, DePalma. Ford 
*, Oldfield’s Benz $2.50. Automobile 
ing Book $1.10. Prices include reprints, 
trations, drawings Army Jeep and Ger- 
BMW War Motorcycles, All postpaid. 
er, 2125 W. Pico, Los Angeles 6, Calif. 
ER and Speed! World's most famous 
lotor Book. 110 large pages. 200 illustra- 
Racing Automobiles, Motorcycles, 
lanes. World's speed record chart, Ar- 
by world’s famous speed kings Cobb, 
ton, Campbell, Bonneville record de- 
. Photos British racers Descri 
. compression, valves, superchargers, 
rnational Racing teams, German Auto- 
h, Italian, French, British Racer s 
tions, drawings, $2.50 Postpaid. ly- 
2128 Pico, Los Angeles 6. Calif. 
TRLGAS Turbinator, $3.00, thoroughly 
Vaporizes carburetor mixture entering 

Mptor, thereby increasing mileage and 

ete ana’ reducing deadly monoxide. Uni- 








AUTOMOBILE Books. 


ity and Oil Corporation tests. Wrench 
15 minutes. Give auto make, year. 
m Hanley, 5719 Loraine, Detroit 8, 
higan 
VE Gasoline and your Motor. Improved 
Octane Hyperlube, the Synchronistic Hy- 
lubric Motor Fortifying Super Fuel En- 
zer, Send One Dollar for 900 Miles of 
ne Hyperlube Motor Maintenance. 
mts wanted. Money Back Guarantee 
rlube Co., Box 46, Long Island City, 
York. 
OMOBILE Racing Book. Fifth Edition 
Revised. Tells how to build dirt track 
jes, frames, engines. Records, super- 
rgers, rules, formula, plans, stock con- 
sions, rary! racing, fast Fords. $1.00 
tpaid; $1.15 C.O.D. Ray Kuns, Depart- 
t 274. Madisonville. Cincinnati, Ohio. 
TLD dashboard controlled garage door 
mechanism, Thoroughly tested system. 
tionally simple. dependable. Materials 
xpensive, obtainable everywhere. 
Gverhead, swinging, sliding doors. Complete 
ns $1.00. aytors’ Lab’s., Lynwood, 
lif 
STEAM Automobiles! Send 25c for litera- 
ture listing ninety different makes 
Steamers once manufactured, illustrations, 
eerioens. specifications, Stanley, White, 
Locomobi Grout, Lane, Dobie, 
others. No ‘cars for sale, Clymer, 2125 W. 
Pico, Los Angeles 6, Calif. 


ENGLISH automobile publication‘*Motor’’ 
Interestin illustrations, descri ptions. 
comments British automobiles. Published 
weekly. $10. vearly six months. 
Sample copy 50 cents ee Cant Clymer, 
2125 W. Pico, Los Angeles 
1944 IGNITION supercharger { $3 a Past 
starting Mileage m3 EG Sales Mig. Co., 
60 John St.. New Yo 





SAVE Gas—With ‘“Moto-Purr”’.—new sci- 
entific, laboratory-tested, tablet. Users 
report Le S- up to 40°., Results guar- 
package treats 140 py 

Distributors, Ames tation, 





LABORATORY Representatives wanted for 
new magic gas saver tablets. Other ad- 

vance numbers. Free information. L Zo 

Supply Co., Ave. 14, Predericksburg. 


AUTOMOBILE Racing Pictorial. > 

graphs 236 world famous drivers, offi- 
cials, personalities. $1.00 postpaid. Clymer, 
2125 Pico, Los Angeles 6. Calif. 


ASLESS Gas! quae: — Com- 
pounded. Formu 25c. Duffy, Cé7 
Covington. Kentucky. 


PRESERVE your tires with plastic, and 
puncture proof your tires. Details for 


stamp. Betke, Box 699. Borger, Texas. 


AUTOMOBILE Puel without gasoline. 
Guaranteed formula; send $1 today. 
United Research, Box 131. Orange, N. J. 


INVENTION uses kerosene to run motors. 
Circular on plans. Rush name. Houston 
Maupin. Tipp City 10. Ohio 
AUTO TRAILERS 








AU To SUPPLIES & EQUIPMENT 
“LIGHTNING” Carbon Solvent, unlike 

other Tune-ups, Dissolves and Removes 
All Carbon Deposits, Renews Pep and Pow- 
er, Increases Gasoline ra and Stops 
Oil Burning. Harmless, Satisfaction Guar- 
anteed. Complete Outfit including quart 
Solvent $3.00 Postpaid. Agents Wanted. 
Solvent _Manufacturing | £0. Holyoke, Mass. 
IP your auto i > will 

help Popular Pa seaders protect their 
cars for the duration, they're interested in 
buying from you, Advertise your product 
in this column for real results! te is 
only 35c a word for over 700,000 circula- 
tion. Classified Section, or Science 
Monthly, 353 Fourth Ave.. N. ¥. C. 
DIESEL conversions wo auto, tractor, and 

Marine engines. | installation. 
Wonderful rformance. roven factory 
method. Different and better. Costs noth- 
ing to investigate, Write for free circular 
No. 3. Harrington Company, 201-204 Man- 
chester Bidg., Portland, Oregon 


EVERYBODY'S DOING IT! 


Doing what? Reading Popular 
Science Classified ads. They're a 
Re ld mine of excellent ideas, good 
products of all hinds, helpful serv- 
ices, hobby supplies and what-bave- 
you. Make it a practice to read these 
ads every month and answer those 
that interest you. 

Please mention POPULAR 
SCIENCE CLASSIFIED when yrit- 
ing to advertisers. You will be treat- 
ed fairly and courteously. 























PORTABLE Folding Stove. Vest pocket 

size. Condensed tablets supply quick clean 
safe heat. Campers, vacationers, service 
men. Quickly heats coffee, soups, canned 
foods. Weighs ten ounces. Stove complete 
with 39 heat tablets $1.50 postpaid. Cly- 
mer, 2125 W. Pico. Los Angeles 6. Calif. 
CLYMER Deluxe Chromed Spotlight for 
Automobiles, motorcycles, boats, hunters. 
Trigger switch, Ss grip handle, power- 
ful beam, 32 CP, ates off any 6-8 
automobile battery. Only few left, hurry. 
$8.50 postpaid. Clymer. 2125 W. Pico, Los 
Angeles 6, Calif 


DUAL Mufflers. | 


California style fit Ford 
V-8, Mercury. Saves gasoline. increases 
power, beautiful deep tone. All ——, 
ments, pipes, etc, Easy installation, $20.00 
complete. oyaer. 2125 W. Pico, Los An- 
geles 6, Cali 
OPERATE a trucks, 
with wood or coal gas, ‘2 cost 
line. Extensively used in Europe. Com- 
plete detailed instructions $1.00. W. M. 
Cross, Lone Rock, Wis. 
} MOTORISTS needed to make gas 
saving test. + to 30% savings. For free 
test offer write ~s" aoe Carburetor Co., 
7617-967 W. State St.. | Wauwatosa, Wisc. 


BUILD . own unit to burn 120 Octane 
Puels in your car. Perfect performance. 
Complete. etrection $1.00. Behco, Box 
55 Hyde Park Station. Los Angeles, ‘Calif. 
WOOD-ALCO! New ~ gasoline substitute! 
a with complete instructions, only 
how ant aes, 915 Bryant Ave.. 
York 





tractors, motors, 
of gaso- 


Broan, N 
A DIESEL system that starts and runs on 

erosene or stove oil. Instructions and 
diagram $1.00 postpaid. Box 931 Santa 
Monica. California. 
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BUILD your own Trailer! Save Money! 

Have every feature you want! Plans for 
House, Sport, Camp and Utility trailers. 
Catalog describing 11 models 10c. Jim 


Dandy. Box 125-B. Wausau, Wisconsin. 
ON 


“BART'S Aero Quiz-Book™. 1 1000 | typical 
questions asked Pilot examinations, pert- 
inent flying chapters, all subjects, cloth- 
bound $2.50. Sixty actual questions, an- 
swers. Third Class Radiotelephone License, 
35ce. Question-Air, 282 Hillcrest Station, 
San Diego 3, California. 
AVIATION is of prime interest to many of 
the 748,593 Popular Science readers! Ad- 
vertise your ‘uct or service here to get 
your share of business from these aviation 
enthusiasts. Write for details today. Classi- 
a Manager, 353 Fourth Ave., New York 
y. 
‘TISS Robin $245; Aeronca $375; Tay- 
lorcraft, damaged landing gear $375. 
25c for new summer Directory of over 
200 ietinwe. Used Aircraft Directory, 
Athens. Ohio 
BUILD “and fly your own motorcycle pow- 
monoplane, home. Easy, chea 
Tested plans, guaranteed, $1.00. Aerotech, 


Dearborn, Mic 
“BATTERIES, GENERATORS, ETc. 








EDISON Batteries: Power, Light. Five year 
uarantees. Pifteen_year life. 

lighting equipment. li 

Jay Company, 321 Yonkers Avenue, Yon- 

kers, New # 


RECHARGEABLE fiashlite batteries and 
ghargers. 342 N. 16th Street, Phoenix, 
riz 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, me, t to ~ shape boat patterns. 
blueprints. 75238 feet. Illustrated 
“Build a Boat” catalog, 10c¢ (coin). “How 
to Build Boats" book, $1.00. Cleveland 
Boat — Co., Station A-77, Cleve- 
land, 
rer ——~ convert any Ford 
motor (domestic and foreign) with Osco 
ports and kits. Complete catalog 25c 
in). Osco Motors Corp., 2020 E. Orleans 
a _ Philadelphia, Pa. 
COLLAPSIBLE boats, hand, portable, in- 
flatable rubber, 1 to 7 man capacity. New 
and used. $9.95 to $99.50. depending size 
and condition. Write Karl Ort, Dept. 81, 
York, Penna. 
OUTBOARD Motors. 
Save money. Used 
free. Crandall-Hicks, 
Boston, Mass. 











Used and Rebuilts. 
arts. Bargain list 
55 Commonwealth, 


ODY-BUILDING COU 


learned. Write. 
alamazoo, Mich- 


HANDBALANCING easily 
Power, 923 W. Vine, 
igan. 
“rt System of Naturai Physical Train- 
Pree booklet 3261—PS 


Harry 
Watson Road, St. Louis 9, Missouri. 


Ss. PERIODIC 


MAGAZINES—Keep posted on what is 
happening in your line of business, trade 
or profession through publications devoted 
to these interests. Choose current sample 
ae of those you need from our List of 
different periodicals covering more 
than 175 fields. List with prices free. Com- 
mercial Engraving Publishing Co., 34S 
North Ritter, Indianapolis 1, Indiana 
HYPNOTIZE anyone! Step by step the se- 
crets of hypnotism are revealed to you = 
you can hypnotize people easily. 264 
of clearly written, practica] instruction. No 
detail everlooked. Start mastering other 
ple right away! Send for “Practical 
in Hypnotism’’ by Dr. William 
Cook. ly .00. Ball Square Co., 210 
Fifth Ave.. Suite 1102, New York City. 
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25 HOLLYWOOD'S Best Postcards—25c. 

25 Beautiful homes of movie stars—25c. 
25 Gorgeous lamour girls (multicolor) 
25c. “Secrograt”’ code system—Make your 
own—Thousand combinations! Pocket size 
—25c. Postopres, Box 3150, Hollywood 
—- A - ener “‘Postopuzl’’ game free 


PUBLISHERS! | Here is a profitable “market 
to sell your books! Popular Science read- 
ers buy all kinds of books. Ask us for 
proof and full facts. We'll a you how 
to get more business! O. K elly, Man- 
ager, Popular Science Classified. 353 Fourth 
Ave.. New York City . 
BRIDGE To Success. Prepare for tomor- 
row, Read and study today, Consult our 
book advising service free. Technica] 
Books of all publishers. Select the best. 
Technicraft Book Co. Box 767 (B). Grand 
Central Annex, New York 17. N. Y : 
CHINESE Physicians’ Secrets. This book, 
165 pages, 25 interesting chapters. rare 
pictures. health secrets, peculiar custom, 
ancient Chinese history, $1.00 Write 
Garding Lui, Box 6227 Metropolitan Sta- 
tion, Los Angeles California 
AMAZING Bargains! (New-Used) Ency- 
clopedias, Technical. Odd, Curios, Adult 
books. List Free. Bookfinders! We supply 
promptly any book wanted. nd wants. 
Clifton, Box 2233A, Capitol Station, Aus- 
tin, Texas 
EDUCATIONAL Books sold cheaply or rented 
for small fee. Books bought. Money back 
guarantee, 4,000 Bargains a, Free. 
(Courses Bought), Lee Mountain isgah, 
Alabama 
PRETTY Girls Art Pictures—-Photos-~- 
Cards—Pin-ups—Books etc. Large As- 
sortment $1.00 postpaid. 32 page illustrated 
Catalog 10c. Artwell, Box 3550, D-1039, 
Chicago 54, Illinois. 
MAGAZINES (back dated)- Foreign. . do- 
mestic, arts. All publishers argain 
prices. Also books, booklets, pin-ups, sub- 
scriptions, Catalogs 10c (stamps accepted). 
Cicerone’s, 863 First Avenue, New York 17. 


HOW To Make Money at Home in Spare 
Time by Mail. Revised Edition. Scores 
have done it; why can't you? Send for free 
particulars Bookmaster, Box 588-E, Still- 
water, Oklahoma 
STAY Young! Treatise on cause and pr pre- 
vention of premature old age from the 
Writing of Madam Curie and other famous 
authorities. Sent postpaid for $1.00, Sta- 
young Foundation, Barto, Pa. 


ANY Book (New, Used. Out-of- print, 
Rare) promptly supplied! Lowest prices! 
Send for free bargain catalogue! Old 
Prof's Book Shop, 816 Arcadia Court, 
tiac, Michigan 

“PIN-UPS.” 
Huge Bargain Pack $1 

ty Company, Dept. 36- 

York 

MATHEMATICS Dictionary saves time and 
trouble at a nominal cost. Send $3.06 

to The Digest Press, Dept. 3e, Van Nuys, 

California. 

GORGEOUS full-color pin-' up 50 different 
$1.00; 160 different $3.00. Samples 10c. 

Theron Fox, 1024 Carolyn, San Jose 10, 

Calif. 

BOOKS, (out-of-print, new 
_ Supplied. many 25c bargains 
Jamkowski, 18870 Marx Ave., 

Michigan. 


SAVE money by writing» for our lists of 

special cut-rate books, many at less than 
50°, of original price. Pines, 144-34 70th 
Avenue, Flushing, New York. 


—> Pfetures, Glamour Girls, Comic Cards, 
Booklets; Assortment $1.00. List 
we - order. Frank Cardone, Box 6818-S, 
Pittsburgh, Pa. 
MAGAZINE subscription 
catalog listing 5000 magazines, 
free. New York Circulation Service, 30 
Church, New York 7. 
ARTISTIC Girl Pictures. Read models. 40 
Photos for $1.00, postpaid. All different, 
postcard size. C. A. Scott, P.O Box 342, 
Covington, Kentucky 
“GIGANTIC Fun Package’ ’- —450 ) jokes: 
150 Illustrations; 28 snappy novelties; 
girl's photos; : 00. Olssen, 85-34 148th 
St., Jamaica 2, 


180 Gorgeous Girl Subjects! 
1.00. Clover Novel- 
GG, Hollis 7, New 


used) quickly 
Catalogue. 
Detroit 3, 
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ART Photographs! Genuine 5x7 Inch 
Glossy Prints! Samples and Complete 
Lists $2.00.—None Free. James 

Dept. R-5 Hollis 7, N.Y. 

SPECIAL sale of books. Technical, Fiction, 
Juveniles, Art Books. Write for inter- 

esting folder describing many titles, Hatch 
Press, 2526 Hanover, Meriden. Conn 


64 ART-Cards of Gorgeous Beauties $1.00. 
Reed MNew York Dept. R-5, Box 24, Queens 
Village. New York 





KS—Courses Wanted. For Sale, Book- | 
s 


BOO! 
finders, 319 Pasadena 5, 
Cal'fornia. — NE - 
PRETTY Girl Pictures, Novelties, Books. 
Big assortment $1 00: Catalog ic. Ed- 
ward Gross, Dept. P, Carnegie, Pa. 
5 MOST read mail order magazines, 20c. 
Armand Cartier, 695B North, Pittsfield, 
Mass. eo ae 
25 ARTCARDS 50c. Lists Books, Novelties, 
10c. Western Sales, 815-Sg Hill, Los 
Angeles 14 


ART Magazines “25e, | 
10c. Signs. Pormingten, } Missouri. 


ADULT Books, Sample and catalogs, 10c. 
Alstone, 310, Lunenburg, Mass 
“A RATIONAL View of Life’’—$1. 

__jJamin_ Seibert, Urbana, Ohio. 
ADULT Books:—Catalog, Sample 25c. Le- 
favor, Box 229. San Bernardino, Calif. 


ART photos, glossy prints, samples 


1.00. Signs. Farmington. Missouri. 
BUILD IT You RSELF 


TO get more business, advertise 
**build-it-yourself’’ projects in this col- 
umn! Popular Science readers like to make 
and do things. They m 
your offers. Tell them your story for only 
35c a word. Mail your ad to Classified 
Section, Popular Science, 353 Fourth Ave., 
New York City 
ELECTRIC cannon, toy. 
volts. Build from scrap. Drawings. in- 
structions, photograph 50c. Details, photo- 
graph 10c. Hamilton, 650 South 20th 
Street. Newark 3, New Jersey. 
WATER Softener. 
for Building $1. Your umber has 
70’. of the Material, Parts prices list attd. 
Sweigart, 904 Grand, Des Moines 9. Iowa. 
POWER your lawnmower, electrically or 
gas engine. Easily done. Plans $1.00 
each. Zander, 935-20th, South Bend 15. 


BUSINESS OPPORTUNITIES 


MEN—Women—Defense Workers! 

representatives for Mexico City Mail 
Order Pirm. New legal and marchandis- 
ing service. No personal contacts, no large 
stock to carry, no investment, 
quessure selling. 

e guarantee to make you big money if 
Complete infor- 


Marengo, 


6—$1.00; 











you follow instructions. 


* mation and sample for $2.00 money order. 


Antioneta Aguilar, Lista-de-Correos, Mex- 


ico City, Mexico 


START Home Business making statuary, 

plaques, art goods, novelties, souvenirs, 
concrete pottery, garden furniture, arti- 
ficial marbie flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers. 
PS8, Glencoe, Illinois. 


MECHANICALLY Inclined Men—Ox -Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding. Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 742, 2835 N. Central Ave., Chicago. 


LIQUID “Marble; snow-white, multi-col- 
ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor- 
mation given free. rite—Compo-Tex, 
Box 786-F, St. Louis, Mo. 
COLOR Concrete with Chemicals. Big 
money making Hollywood style pottery. 
birdbaths, without moulds. Wishing-wells. 
stucco-rock, benches. Marbling. cement 
water-paints, 10c brings sample. 
ictures. Hollyw Cementcraft, 
onderland, Hollywood 46 California 


SIX new and complete post card plans for 
starting your own profitable business. 

Gordon Publishers, Box 23, Pawtucket, 
I, 
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catalogue | 
Ben- | 


list | 


your | 


ay be interested in | 
‘No “explosives. 110 | 


~ Plans and_ instructions 
. ] 


s! Become | 


no high | 
Either full or part time. | 





literature, | 
0 


LEARN Auto Painting. Earn $100 per week 

working for yourself. 2,000,000 autos 
must be painted each year at $50 to $100 
cach. Complete up to date 5000 word copy- 
righted instructions for om, \. Clin- 
ton B. Davidson, 636 ‘‘C’’ , San Diego 
1, California. 


GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc.. by late method. 
No tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave, E, De- 
catur, Tilinois. 
GUARANTEED powerful mailorder litera- 
ture, letters, campaigns planned, writ- 
Big positive results! Outline proposi- 








. Pree Consultation! Finkle-Adversell- 
120142 
lif. 


South Agden, Los Angeles 35, 


ELECTRICAL Appliance Repair. Open 

your own sh Learn house wiring; 

electric motors, vacuum cleaners, washers. 

Complete illustrated course shows 

Free booklet Pacific School, Dept. 
4703 West Pico, Los Angeles 6. 


START a clock shop while clock repairing 
is booming Our easy to learn home study 
course with pictures and _ illustrations 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop, P.O. Box 5086. Houston 12, Texas. 
LEARN Refrigeration. Open your own re- 
pair sho ittle capital required. Op- 
portunity for older men. as _ estented 
home course. Low_ cost. booklet. 
Mechanics School, Dept. ssi, “4703 West 
Pico, Los Angeles 6. 
VITAMINS—Our high quality, low priced 
formula packed (in small lots) under 
your own private label. Big profit selling 
stores, agents, and consumers. Samples. 
prices, and literature free. The Gibson 
Company Gibson Building. Harlan, Iowa 


A BUSINESS of your own. Make your 
spare time pay you a profit. A few 
hours a week can build a profitable enter- 
prise for you, we tell you how. 
Alexander, Dept. 231, 430 W. 9th, Dallas 
8, Texas 
LEARN the Credit and Collection Agency 
Business; Earn $50.00—$150.00 upwards 
Weekly. Interesting Literature Free. Write 
Educational Extension Service, Department 
102, Wilshire-LaBrae Station, Los Angeles. 


PROFITABLE Home Business, Sensation- 

al New Course. Flexible Mold Making. 
Novelty Casting. No priorities. Valuable 
folder free. Plastic Arts Studio, Route 4, 
Muncie. Indiana 


WANTED—Mail Order Dealers, beginners. 
read my new letter—Mail Selling Is 
Money Business. Boom beginning now. 
Rush name. Houston Maupin, Tipp City 
17, Ohio 
UPHOLSTERING Rebuilding furniture 
pays. Easy to learn. Pleasant work Big 
illustrated course only $1.00. Or write. 
Upholstering Institute, Dept. 220, Lombard, 
Tilinois. 
A revelation in business opportunities 140 
ages. Nothing like :t ever printed be- 
fore. Plans, formulas, trade secrets, Some 
sold for $25. Write Martin, Box 242, South 
Pasadena. California. 
RUBBERFORM—Piastic: Waterproof, elas- 
tic flexible mold making liqu'd. Sample 
int with instructions $1.25 postpaid. Gal- 
ion $7.00. Plastic Products, 1410 Belmont, 
Chicago. 
START your own business in spare time. 
Now is your chance. My publication and 
Big Mail for 15c will show you how. Nor- 
bert Koppel, 3102 Brighion Ist Place, 
Brooklyn, New York 
“HOW To Make sy Molds and Plaster 
Plaques."’ Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland 3, Ohio 
EARN dollar | profits by mail, spare time. 
Easy starting. helpful guidance. Gain 
independence. Write Lemco, St. Clair 
Shores, Michigan. 


INCORPORATE in Delaware. Many ad- 
vantages. Free details. Corporation Fis- 

cal Company. Inc., Delaware Trust Build- 

ing. Wilmington. Delaware. 

MAKE big money in Real Estate. No in- 
vestment. For instructions send $1.00. 

Hersey Dept. A2. 269 West Broadway, 

Bangor, Maine. 
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SHOESTRING start leads to success. In- 
vestigate leading mail order magazine 
Sample 10c. Plus, 4612 “G" Street, Phila- 
delphia, Pa 
PLASTICS—made at home without equip- 
ment perfect castings—formula 50c 
Baker, 225 Symington Ave., Toronto, Can- 
ada 
PLASTIC Engineering pays big 
study course, Low cost. Easy terms 
booklet hio Institute of Technology 
P-169,. Greenville, Ohio 
APTER The War Then What? Go in busi- 
ness sell by mail sig profit Pully 
guaranteed. I G. Anthor 210 Sth Ave., 
New York 
PRACTICAL plans 
home—full or spare time 
free particulars. John Rodakowski, 
182, Springfield. Oregon 
LIQUID Marble Marve 
Brushed, sprayed, molded. Rubberlastic 
molds! Composition Flooring! Particulars 
free. Marbelizing Service, Edwardsville, 11 
MAKE Big Profits-—in spare time at home 
Let our research department send de- 
tails free. Frank Sargent, Jr.. P.O. Box 
868. Denver 1. Colorado 
POUR Books 228 exciting pages on mail 
order work ) ideas, plans, methods. 
$1.00 postpai da. -m coupon with 
order. June, 101 Beech, Holyoke Mass 
GROW Dw arfed trees few inches high for 
yourself or sell instructions 15c. Charles 


juire, P.O. Box 628, Dept. E., Seattle 
} Washington | 
, Designing pays big Home study 


ow cost Easy terms Free 
beok! Ohio Institute of Technology, 
Bex 180. Greenville, Ohio 
MOLD MAKING. Plaster casting. Money- 
Making Business Literature Free. 
hilo, Park Ridge, Tilinois 
BER Typewriter Mechanics School 
Bimplified homestudy pepateing in- 
cCieasing. Hollywood 27. Cal 
—_ 
FPeR-E-E Literature <= Profitable 
Home Mailorder. Cutler Publishers, Read- 
Penna - 
TALL Dashboard Cc 
sor Equipm Addit 
inder ‘‘Automobiles é 
ARANTEED Income'! Grind lawn mow- 
ers. $2.00 capital owers, Janesville, 
Wisconsin 
PAYING Mail business 
oof General P 
y 
APTER The War Whal 
Swer for Ww Sholes Co.. § 45 
After Place, ew York 3, N 
FIVE big mailorder 
— par 8: 8 K 
I 


Home 
Pree 
Box 


for making money at 
Send name for 
Box 


lous, colorful. 


Garage 
informa- 


mtrolled 
ional 


Stamp brings 
iblications, Ossining 


We have the an- 
1 


magazines 20c. Lewis 
Carpenter, Oak Park 


how to make. mold 
mnd cast Real Plastics Send stamped 

Welope. Box 498. Gainesville, Texas 
REED ERS Ear money at home 
ing journal entries Bookkeeping 

rice Cedar Grove, N. C 

RAISE Angora Rabb Wool brings $8.00 
und. Parti lars free Grinstead’s, Ed- 


5 too can learn 


nd showcards with patterns 
r samples. “Steere 349 
Cc hicago 


ILD Miracle Homes. Yours. Others. En- 
, prosperity. Particulars. Chamberlain. 
3 | itzsimons Building. Pittsburgh. Pa 


FART a Sweet Shop. Instructions $1.00 
ptails free. Jesse Collier, Jr., Hatties- 
Mississippi, Route 6 
MAIL and distribute circulars 
opportunity, Miracle Factories 
hocken, Pa 
127 MONEY 
and mail order—-C 
214A Grand St New. Y 
KNOCKOUT Plan 
Affiliated, Box 982 
nd 
MAILORDER 
nhower 


bure 
wonderful 
Consho- 


maki a oppo rt ties, local 
m enieate. . Elite Co., 

rk 
Send dime for start- 
Baltimore 3, 


lealer ited for General 
f . hed! 
Georel 
CO-PUBL ISH Real W zine, Details 3c 
Re } and. N. ¥ 


Sample 10 


Start Profitable 


LICK after War Layoffs 
Power, 603 W. 


Home Business. Write. 
Cross, Ypsilanti, Michigan 
SILVERFOX Rabbits. Polishpuffs! Ai Amaz- 

ing profits! Propositions 10c, Hickorydel, 
Glenbeulah, Wisconsin. 


CAMERAS, PHOTO | SUPPLIES 


GORGEOUS Girls! Hollywood's Ss Most E Beau- 
tiful Models posed in 200 masterpieces of 
Pin-Up Art! Available as follows: Glossy 
Finish Post Cards-—-10 for $1.00. 25 for 
2.00. 35mm Fine Grain Negatives from 
which enlargements of desired size may be 
made—10 for $1.00, 25 for $2.00. 35mm 
Black and White Positive Transparencies 
for protection, supplied unmounted—15 for 
$1.00, 55 for $3.00. All Postpaid Send self 
addressed envelope with order for quick 
service. Cinema Artists Studios, Box 
328-M. Hollywood 28, Calif. 
AMATEUR Photographers attention! Im- 
prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography. 
enclosing ten cents for postage. Contains 
articles and pictures of the world’s fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St.. Boston. Mass. 
BASS Says: War time proves Bass leader- 
ship. Amazing selection of finest still 
cameras—Leica, Contax, Korelle Reflex, 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys ‘em, sells 
‘em, trades ‘em. Bass Camera Company. 
Dept. SP, 179 W. Madison St., Chicago, Ill 


OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements, Nationa! Art 
School, 1315 Michigan, Dept. 1745. Chicago. 
CASH! Svot cash for cameras. lenses. bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer er 30 years of de- 
ndability insures honorable dealings. 
3ass Camera Company 
Street, Chicago, Illinois 
MAKE money in ‘photography ‘Learn quickly 
at home, Easy plan. Previous experience 
unnecessary. Common school education suf- 
ficient. Booklet and requirements free 
American School of Photography, 1315 
Michigan, Dept. 1744. Chicago 5 
AT Last 
developers. Will not spoil when not in 
use. LT-30 soft-working, LT-17 medium- 
contrast. Quart 50c Graphic Economy De- 
veloper Co., 1624 S. Trumbull, Chicago 23. 
Illinois 
ENLARGERS 
parts, $6.00 
Engineering 
California 
33mm PROJECTORS 
sound, silent; Screens, Free Lists. Mo- 
gull’s, 64 West 48th Street, New York City. 


CARNIVAL OUTFITS | 


HIGH Strikers Building plans, illustrat- 
ed, Dime. Best Celebration Money Earn- 
er Easily Built. Mooremade, Lapeer, Mich. 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


POCKET Size Cartoon Course- 22 ‘Easy 
Lessons, over 200 sketches including fig- 
ures and lettering, Prepared by nationally 
known artist. Mailed postpaid on receipt of 
25c in coin. Snack-Pack Co., 32 E. Georgia 
St., Indianapolis 4, Ind 
BEAUTIFUL Black and White water color 
portraits in modern illustrator style from 
your photograph Photo returned un- 
harmed. Send photo and $5.00 to V. R 
Esler, 3675. Madison Kansas City, Mo 
LEARN Cartooning Gag writing "Plans 
markets Drawing set given! Hartman 
2438 W. Lincoln. Nebr 
FIGURE 
photos, 8',x11 
log 10c. Signs, 
REVISED 
logue 10c 
DRAW 
50c Norman 





-Build your own, Kit of 
Pree particulars. Crescent 
Box 251-C, South Pasadena. 


cameras, films, 











drawing course. forty colored 
two volumes $4.00. Cata- 
Farmington. Missouri 
Modern poster art $2.00. cata- 
Signs, Farmington. Missouri 
Gorgeous Gals. Complete course 
Beier, Crawfordsville, Ind 
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Air and Light defying patented | 





CHALK TALK STUNTS 
CHALK Talks. Laugh Producing Program 
$1.00 Illustrated Catalog 10c. Cartoon- 
ist Balda, Oshkosh, Wisconsin. 
CHEMICALS & APPARATUS 


apparatus “and 








CHEMISTRY | Laboratory 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send 3c 
Rios for free 44 page catalog. Dept 
26, Biological Supply Co., 1176 Mt. Hope 
Ave.. Rochester 7. N. ¥ 
CHEMISTRY is a favorite interest of many 
of the 731,158 readers of this magazine 
This column offers an economical way to 
reach them with your advertising. Our 
readers will buy your products. Write to- 
day for full details. Classified Section, 
Popular Science, 353 Fourth Ave., New 
York City 


THE House of Winn, the Home of Sup- 
plies for Amateur Chemists. See Winn's 
new idea Chemical Kits and Apparatus 
Outfits for Home Experimenting Send 
10c for Retail Catalog. John H. Winn. Es- 
tablished 1931. Dept. 607, 124 West 23 St., 
New York 11, N . : 
HANDBOOK for Chemical Experimenters 
Hundreds of experiments; illustrated; 
50c Experiment Booklet, 15c, Chemical 
Catalog, 5c. Reading Scientific Co., Read- 
ing Pa. 
100 DIFFERENT Chemicals. One ounce or 
more each. Excellent opportunity for di- 
versified laboratory stock. $6.00 idwest 
Chemical Co., 3724 Second Ave., South 
Minneapolis, Minnesota an 
LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology. Physics. Cat- 
alogue, 10c. National Scientific Co., 2204 
W. North Ave.. Chicago. Established 1908 
FREE Catalog: Chemistry. Mineralogy 
Biology. Special: 100 power imported 
microscope, send $3.00. Tracey Labora- 
tories, Evanston, Illinois. _ 
SPECTROSCOPE, for quick chemical analy- 
sis $2.50. . A. Cutting, Campbell 3, 
Calif. 
LUMINOUS Paints will glow in dark. Five 
colors. Fairmount Chemical Co., 136 Lib- 
erty St.. New York City 6 
“CHEMISTRY For Beginners *“Chemis- 
try of Pamiliar Things’’—two books 50c 
Waltman, 398 Broadway, New York 
AMERICAN Research Science Club sends 
free membership literature! 3766 Vicks- 
burg. Detroit. — 

25 PIECES glassware $1.00. 
$1.50. Rankin, Glover 
City, Mo. : 
FREE chemical 


16 chemicals 
Bidg.. Kansas 


catalog ‘Enclose 3c Post- 
age. Greenwood, 398 Broadway, N. Y 





COIN COLLECTING 


SELL through advertising! Your ad in this 
column will reach men who are inter- 
ested in collecting or buying coins. They 
may be interested in your proposition. Ad- 
vertise it here and get business. Rate is 
only 35c a word. Write for details toO. K 
Kelly, Classified Section, 3253 Fourth Ave., 

New York 10, Y 


FREE! Foreign coin, banknote and Coin 

Collectors’ Illustrated Catalog to ap- 
proval service applicants. Send 3c postage. 
Up to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c. Tatham, 
Coinco., _Springfield- DS50. Mass 


DOLLAR assortments . Paper Money. Ev- 
ery item different. ‘‘7 Russian’’; ‘‘7 Po- 
land’ “9 Austria-Hungary’’; ‘15 Ger- 
many any lot $1.00 See former ads 
a" a 157-HS—West Lake, Chicago 
1 nl 





WILL Pay $10.00 Each For Certain Lincoln 

Pennies! Indianheads $50.00 Dimes 
$1 000.00. Catalogue 10c. Federal Coin Ex- 
change, 7-PS, Columbus, Ohio. 


COMMEMORATIVE $ $14 Stone-Mountain, 

Long-Island, Texas, Ky Columbian 
$1.50 ea llustrated Catalog, 10c. Nor- 
man Shultz, Salt Lake 9, Utah 


25 DIFFERENT Indian Head cents $1.10. 

12 Wooden Nickels $1.00. Larger Retail 
Catalogue 10c Bebee Coin Company, 1180 
East 63rd, Chicago 37. 


POPULAR SCIENCE 
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100 
cents 
Del- 


30 DIFFERENT Foreign Coins $1.00 
Different $4.50. 50 mixed Indian 
$1.00. Lists, Gold coins Bought, Sold 
monte, 725 West 172, New York 32 
10 INDIAN Head cents, different 
also pricelist, 40c, Schultz, 1053°, 
wood, Cincinnati, Ohio 

WE purchase all Indianhead pennies 
Complete catalogue l0c, Waltman, 398 
Broadway, New York 
CONSULTING 
COMPLETE drafting id engi- 
neering service ring, 
1500 Cadillac Square Build D 26 
CURIOS 

wy ae Thr 

1 te 


rises it 


dates, 
Rich- 





ENGINEERS 


designing 





l iv to do 
your icK om lll Make a 
Enclose $1.04 lace Sa 480-FP 
Lexis gton Ave., New 
MEXICAN Curios bea tul hand made 
lapel pin, three acelet, ten dol- 
ney or inc des wholesale prices 
tonieta Aguilar, San Juar etran 123, 
Mexi co City 


Foret ells 





DETECTIVES 
DETECTIVE training-Secret investigations 
Easy method-Fingerpr t _ Pree 
International tectiv tem -P 
Monroe NE lington 18 ; 
DETECTIVES—-Work home 
perience unnecessar) Write 
P-125 West 86th, N. Y.. N 
FINGERPRINT and Detect nformation 
free. Frank Mashak ll4-a Olive, St 
Louis 8, Missour 
DETECTIVE  Trair 
Service, 1917-C ‘Nort 
39. Tilinois 
DETECTIVES needed in ever 
method National Detecti 
Woodlawn, Tampa 3, Florida 
FINGERPRINT Powder: new a: 
powder. William Croll, Box 
town, Penna 


DOGS, BIRDS, PETS, 
RAISE Moneymaking Al igora Rabbits 
Wool $9.00 pound. Ple kets. Par- 
ticulars free. White's Rabbit ! Marion, 
Ohio 
WILD Geese, Ducks, Peafow 
Pigeons, rabbits. Prices 
Game Farm, Danville. I 
RABBITS: Flemish Gia 
Reasonably priced nkhi Yo 
Riverhead, Long Island. New 
STANDARD Rabbit Journal, Milton, Pa 
3 years $1.00. Sample dime 
MICE, Rabbits, Pigs Catalogue 
uck Company, Tiffin, Ohio 


DRAFTING INSTRUMENTS 
8 x 11” BLUE printer, complete with 
blue print papers, tracing papers, chem- 
$2.75 postpaid Best Co., Box 5802, 
Ohio. 
on drafting materials 
Co., 


Ex- 
Wagoner 


Secret 


hicago 


New 





RABBITS 


lands 
ing 


list 





ical 
Cleveland 1 
SAVE 

Draftsmen's Supply 
Chicago 6 


EDUCATIONAL & INSTRUCTION 


GOOD Jobs and a sound future for you in 

hotel and institutiona!] field, government 
housing, food and recreation projects. Men 
and women—all ages—needed for well-paid 
positions that offer color, excitement, ever- 
new and fascinating duties. Record-break- 
ing business in hotels, clubs, institutions 
means even greater opportunities Lewis 
School receiving calls for managers, host- 
esses, executive housekeepers, purchasing 
agents, stewards, etc These are not tem- 
porary jobs, but important positions in an 
essential business that offers splendid op- 
portunities in war or peace, good times or 
bad. Previous experience proved unneces- 
sary! No need to leave your job to qualify 
A good grade school education, plus Lewis 
Training qualifies you, at home, in spare 
time. Our National Placement Bureau 
helps to place you and—under our amazing 
Certified Job Plan—actually guarantees 
you will “‘make good’’ when placed. Write 
today for free book! Lewis Hotel Training 
School Room CS-2768. Washington 7, 
D. C. (First and only school of its kind 
Now in its 28th year.) 


Free catalog 
19 South Wells 
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$25-35 week as a trained 
Learn quickly at home, 
spare time. Easy tuition payments, Earn 
while you learn—many earn hundreds of 
dollars while studying. Easy to understand 
lessons, endorsed by physicians High 
school not required. Our 45th year, Write 
for free booklet and sample lesson pages, 
Chicago School of Nursing, Dept. TK-8, 
Chicago 
EARN Certi 
analyzing h 
earnings up to $1 
$75 weekly 1 time 
ployment agencies, police depart- 
ments business and r private 
practice Personal Problem Voca- 
ional Advisers. Ful illustrated Grapho- 
lyst and 3000 w illustrated lesson 
Institute, Box 1150, Joplin, Mo 
ideas in 
books 


MAKE Up to 
practical nurse 


fied we apho- ane alyst degree 
andw x tudents report 
00 an Ph spare time, 
Graduates in em- 


NEW writers needed to re-write 
newspapers ines, and 
Splen did opportu y to ‘break into’’ fasci- 
atin riting Neld ay bring you up to 
$5.00 per 10ur » time Experience un 
necessary it i I Free details 
No obligation ystcard will de Comfort 
Writer's Se ‘ 210-R § h Seven 
Louis, M 
GE TTING 
these day 


magaz 


— aid i t thir to do 
ft j ) wr ¢ irses will 
help over 700 000 l readers 
get ahead. thes 
for you as er 
a word. Full inf« 
Kells — ager 
353-E Fo } 


e Classified 
York City 





BY MAIL 


BUY 


to. im fact every 
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CARPENTERS M ach the square in five 
easy lessons b r size practice 
square and simplified instructions does the 
work, Free information, better still send 
quarter for practice square and partial! les- 
son. Builders’ Topics, Medical Arts Bldg., 
Seattle. Washington 
PSYCHOLOGY 
Psychology 
mind over bods 
mind. Grow. Broaden education 
personality. Control emotions 
Correspondence. Dept. P, Taylor School of 
Bio-Psychology, Chattanooga 1, Tenn 
WELDING—-Electric Arc, Learn quickly by 
actual practice at Hobart Welding 
School. Individual instruction at bare cost 
of materials used. 75c in stamps brings 
valuable welding lessons postpaid and full 
particulars. Hobart Welding School, Box 
P-.742, Troy. Ohio 
‘PROOF of the Existence and Immortality 
of the Soul,”’ from a scientific and logi- 
cal standpoint. Also includes brief and 
comprehensive analysis of the mind, Price 
20c. Wm. E, Dreyer, 39 So. 8th Street, 
Newark 7. N. J 
3OOD *‘‘Used"’ 


teaches about mind. Bio- 
eaches about powers of 

Use powers subconscious 
Develop 
Succeed 


self-instruction educational 
books on all si'bjects bought, sold, rent- 
ed, exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus- 
trated bargain catalog Free. Write. Nelson 
Company, Dept. 2 -01, Chicago 4 


CLINICAL Laboratory Technicians in great 

demand. We train you in your spare 

time, in your own home. You can practice 

| while studying. Write for free catalogue. 

| Imperial Technical Institute, Box 973-B 
Austin 5, Texas. 


Buy Wor Savings Bonds and Stamps regularly. 


EXCEPTIONAL Peacetime 
Operate a Collection Agency—Credit Bu- 
Quickly learned. Many make $5000 
up. Write Cole Associates, Syra- 

New York 

BE A Doctor Learn 
growing profession Residence course 
only. Write for catalog. Texas Chiroprac- 
tic College, San Pedro Park, San Antonio 
Texas 
MAGIC, simplified Shorthand and Type- 
writing Course—easily learned at home 

only 25c complete Send coin or stamps 

 — 306 Inland Bidg., Indianapolis 4 
nd 


EARN mone 


Opportunity 


cuse, 
chiropractic. Fast 


with Grapho Analysis $25.00 
course 10 lessons $1.98 certificate on 
exXaminatior Satisfaction guaranteed 
Stamp. Erikainen Sales, 3160 Archer, Chi- 
cago 8 
REFRIGERATION 
home course ior repair 
free. Mechanics School 
West Pico, Los Angeles 6 
PLASTIC Engineering 
idy course. Low cost 
booklet Ohio Institute of 
P-i68, Greenville. Ohio 
LEARN To sing beautifully through mod- 
ern ice culture. Literature free. Fer 
ris 317-D Hartford Ave., Bremerton, 
Wasi 
LIST of 
Used 
gains F 
Washingto1 
USED Home-study Courses and Technical 
Books Bought. Sold. Rented, Exchanged 
Catalog Free. Educational Exchange, Hen 
agar. Alabama 
ASTROLOGY—Learn to forecast coming 
events—Astrology taught by correspond 
ence. Learn by my method. Anna 
Custis. 201 E. Phila York, Pa 
PUBLIC Speaking—Best practical book o 
market, $3.50. Particul free. Might: 
Midget Publications, Box 566B, Lincoln | 
Nebraska 
LEARN Powerful Mental 
Elgin, 912 Benton, Na 
nessee 
VENTRILOQUISM Complete 
Only $1. Lesieur, 77 Wellesie; 
Canada 


HOME 8 
literature 
Tama, lowa 
LOCKSMITH Course 
fitting, etc. $1.00 prepaid 
Shop. Canadian, Texas 
STOP liquor 
are made 
Testing I 
HEAT Treat 
Tempering 50c 
Lansing, Michigan. 
ELECTRICAL SUPPLIES & EQUIP. 
ELECTRICAL Appliance Repair Ope: 
your own shop. Learn house wiring 
electric motors, vacuum cleaners, washers 
el Complete illustrated course shows 
how Free booklet Pacific School, Dept 
SA83. 4703 West _Pico, . Los Angeles 6 


MOTOR Winding | Plans Any Motor 
$1.00. Terry, Central Station 1676, To- 
ledo, Ohio 
ELECTRIC Pencil 
Metais $1.00 
4515- C Cottage 
ELECTRIC Fencers_ 
paired Wholesale 
ners, Wisconsin 


PROPEL L yA for exhaust 
H.P 16 H.P. $2.40 


Mech Complete 
Booklet 


S84, 4703 


anics 
men 


Dept 
Home 
Pree 

Box 


pays big 
Easy terms 
Technology, 


books free. (New 
rent, exchange. Bar- 
3363 Seattle 14 


Telepathy 
shville 4 


Instructions 
Toronto. 


drugless therapy. Free 
Institute of Drugless Therap; 


idycourse 


Lock-picking. key- 
Miller's Kes 


how they 
Mikesel! 

Indiana 
Blacksmith 

Box 202 East 


poisonings. Learn 
tested and purified 
boratory, Richmond 
Booklet $1.00 
Smith, 





Writes—Engraves all 
postpaid Beyer Mfg., 
Grove, Chicago 15 


$3.75. All 
Fence. 


makes 
Hales 


re- 
Cor- 


and attic fans. 


Banks Pro- 
peliers. R. oe > om Ft. Worth, Texas 


ELECTRO-MAGNETS—Plans for Building 
$1.00. Terry Sales, Central Station 
1676, Toledo, Ohio. 





ENGINES, MOTORS, ETC. 
NATIONALLY known new. 1/50th h.p. 
24-30 volt 60 cycle 1200 rpm induction 
motors $1.98 each postpaid. Ideal for ex- 
perimenters. Troysales, Box 562, Minne- 
apolis, Minnesota 
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FOR Sale: 110 Volt A.C. Fan motors with- MAKE your own powerful microscope. — ~ = 
out case or blade, pre-war stock, limited Perfect lenses and instructions 50X a FUR FARMING 

quantity, $3.00 each, (never been used) $1.00, 100X $ 50, 200X $2.00. Carl Jamer, | CHIN-CHIN Giant Chinchillas. King of 
O. Box 195. Grand Rapids, Michigan Manorville. N. Y. Rabbits. Most beautiful fur. Small in- 

WINDING Data, listing 225 motors, sing) > vestment. Large Profit. Free illustrated 
and cheese phase, $1.00. Moto > Dai a, Box FOODS : booklet. Willow Brook Farm, R. 16, Sel- 

7631, Kansas City 3, Me DELICIOUS Goat cheese (not rationed) | lersville, Pa. 

. . digests easier Also mildly iaxative. | - . &» waren - << 

FARMS, OTHER REAL ESTATE Pound $1.25; three pounds $3.50 Postpaid. GAM : & se 

GOOD Farm Bargains Washington, Mir Eanes t A, a arm, Bismark Road, SEND 35c for marble chute _Pascinat 
esota, Montana, Idaho, Oregon, North a=. + at 7 tor girl or boy Fleischer 

Dakota. Deper dabie ! . favorable cli FOR THE HOME Shakespeare Ave., Bronx 52. N. Y 

mate. Write for literature, lists describing - 
pics arms. Specify which state "J Ww WINE 10¢ per quart Tax free Old . HE P WANTED 

Haw, 120 Northern Pacific Ry., St, Paul American Secret Formula $1.00. Peer- 

M less Products, Phoenixville, Pennsylvania 


PARM Catalog Mailed Free. Hundreds of POR INVENTORS 


Y Connecticut, New : | , . — 
t Mat 1 INVENTORS: Learn now-—without obliga- | MAN WITH IDEAS 


) n how to protect and sel! your inven- 
255-ZB 4th Ave.. New Yor ion. Write for free ‘Record of Invention 
form and complete instructions for making 
- disclosure and establishing date of your 
1 the Rush Begins'—Plan | invention We also send our new free 
ar Ow? how. \ a Patent Guide for the Inventor"’, contain- 
ing complete information about patent | ,., , om seeement ucts af 
wrocedure and how to sell inventions man who can both suggest products and 
ng illustrations of many successful in- | gang markets for plant's potential capacity 
ventions; over 150 basic mechanical move- | ~~ _ — oe 
South-America! men We assure you prompt. confidential ‘ Hior HN — 
Tropica] Fruit 1 Delays may be dangerous. Write @ 5 million dollars ann 
strated Info ‘ for your free “Patent Guide’ and fr no. 16 me to 
Broadwa Suit ‘Record of Invent form Clarence A ce Sem ae. 5S gauge & 
n & H Jacobson, Registered | and 7 to sper 
to sell? Adverti Pi Attorneys, 42A-H Adams Building 
w rash ngton, D. C. amount 
CAUTION, Inventors! Why Pay Costly 
Search and patent fees until certain of Box 
sales Show to buyers in safety—your in- 
vention completely protected legally in 24 
WISCONSIN, Minnesot Lake Frontag hours at the lowest price possible—A mere 
$7.00 Acre, Dept. 54-C, Brair nerd, Minn. 68c. Copyrighted method showing you how 
$1.00. Satisfaction guaranteed. Inventor's EARN Profits in spare time by recommend- 
FARM MACHINERY Service, B-482, Montrose, Pennsylvania ing technical books to fellow workers 
PATENT Your Idea! Write immediately | Write for details to E. M. Kask. 330 W 
llers. chick brooders. Ja for two free illustrated books, “Patent 42nd Street, New York 18. New York 
rie dehydrators. Gardenhour | Protection” and ‘“‘When and How to Sell | WANTED: Men, Women, Boys, Girls, any 
snasnere. Pa an Invention’ 64 pages of valuable in- age, to distribute or mail circulars, Lib- 
formation for inventors, No obligation. | era] commission. Sample. Details 25 R 
FIELD GLASSES, Address: Victor J. Evans & Co., 842-J | Plumb. Herkimer. New York. 
TELESCOPES, ETC. | Merlin Bidg.. Washington 6. D. C 
BOWERFUL Telescope Lens Kit—Comsists"| ALLIED patent enterprises, world-wide HIGH GRADE SALESMEN 
3” > 5 d services established 1928. 4854 Santa | ADVERTISING Book Matches—Worid's 


75” f is objective—50X ar . ~ - “ 
y aieel aaaion Builds ro Monica Blvd., Hollywood 27, California | largest ‘Direct Selling’’ Book Match 


g telescope. Guaranteed show 
; moons Jupi- 























Financially strong, complete!) 
Plate and sheet 


tan area ffers iInusual opportunity 





controllers, electric 








offer protection, promoting. financing. | Factory offers advance cash earnings call- 
manufacturing and selling of inventions | ing on every type of business. Men or 
‘ While thes for registered members also special manu- Women Experience unnecessary Pull 
50X terrestrial . facturers service a eee ae = part time sow Prices; High Quality 
nenters. 16 pi INVENTORS: New military and commer- | Quick Deliveries; Powerful Patriotic Dis- 
assorted lense cial inventions urgently needed by manu- play; Special Designs for Army Camps and 
s optical hook-t turers. Write for particulars, Chartered | Naval Stations; Repeats. Sales Kit Free 
jterature—telesc te. Dept. 3-A, Washington, D. C | Match Corp of America, 3433 West 48th 
hart for ! Pl.. Dept. N-8, Chicago 32. 


ac 


f 
Ir 

fic - HAVE that invention designed and stream- : _ _ - 
eld any telescope lined now for better salability. Van- SAMPLES native handicrafts $3.30. Bar- 


leegor Optical Co., PS-8 Lierop Engineering, 1500 Cadillac Square rington Smith Company, Halfwaytree-20 
w. I. 


Building, Detroit 26 ae | Jamaica, B. 
sscopes, Binoculars; | READ “Pitfalls For Inventors” $1.00. In- HOBBIES, COLLECTIONS 
41 laboratory appa- ventors Hobby Club. Box 827. St. Louis | 6 IE: » € LLEC TIO? 
nged, repaired. Ex 1. Missouri COLLECT Foreign Military Insignias and 
with a backgrou ona a War Prisoners Emblems; Prices, Samples 
satiai : CASH for practical ideas and inventions. ~ 25 Wr 2°70 ' & _— 
cee a Mr. Ball, BB-9441 Pleasant. Chicago, — | 15¢.. Hobbygulld F-35 West 32nd St., New 


noes 6s We FORMULAS, PLANS, ETC UNUSED Match Book Covers. 100 all dif- 
vee , . = a - » ferent $1.00. 35 Roya) Flash Covers $1.00. 
Av Lim vat Po A Rg Free list, Charles Edelman, 1311P East 84, 
sle- ety —_ —— : — fe Cleveland 3, Ohio 
: - recipes, instructions, substitutes 2.00 post - 
‘ Pully —_— paid or C.O.D. (Foreign, $2.35). Catalog. 8 x 10 GLOSSY Photos. 12 ; name bar nds 
— one 10x" $2 + Adams-Brown, Chestnut Hill 67, Mass Tommy Dorsey et 1.7%. C 
telescope a ae i 0 - | Photo Service, 246 W. Newton Street 
nd i icti r making FORM LAS—All kinds. Latest money- | Ang ead eae ee Oe - 
} s ”) Ir t t rT . t tur l, rs = 
stat le escobe ‘, a or =. _— —. literature Free. KemiKal, Park PLUME Agate Slabs $1.00 
he pesemnitnen : : ~~ - = Agate Shop, North Bonney 
ICELESS Iced! Colder: Cleaner: Cheaper ington 
- Powerful Army t; struction, 25 2 vingto ae ‘ 
Tee = yp Fy + ee oe ee a ". | WANTED: Old cigaretie cards 
aa 4 Steam. ton py “ _ - Charlies Bray, East Bangor, 
ind =. ne. snes 7 - ANY Formula $2.00 or money back. Case | vania. 





spec 





power! 








‘~it . ry ed 1 “*hemist » 1 ’ 
Utica Mail Order Co., 923 Eagle St {> CA, Se Ce, Cie = bpd A RY stones removed from rings 
N. ¥ cas from $2.00 to $2.40. Lowe B 
18 years - > GUARANTEED Cosmetic Formulas 50c 311. St. Louis 1, Missouri 
ne pai Accessor- | ,,each. Christoph, 2305 Cuyler, Berwyn. | COLLECTORS! Exchange duplicate 
psearch : “ , — Stamp brings particulars. Box 2166, 
woes tific In v, r 0... FORMULAS—Latest, best Analysis. Lit- Denver 1, Colorado 
Street, Ne rk Cit rat free. E.' Belfo engineering 
>¢ ~ B : idee Chicago 6 an, Rane EXCHANGE Post Cards membership 
ASTRONOMICAL Teiescopes ir ilar : - 25c. Box 523-A, Rochester 2, N. Y. 
! Microscopes; Bough ) re 110 FOMULAS 25c Postpaid. Steel Cit) »- ~~ 
on d 10c for list « struments Service, Box 565, Gary, Indiana HOME CRAFTSMEN 
om alana jens FROG RAISING RUSTIC Construction”. Shows how | 
ue — e arder irniture ga es. lences 
REAL 10 power elescopes $1.9 ( LIVE Bull Frogs, , Crawfish Worm $ Artcraft, 6505 Map! e xd, Balti- 
2309 Lawrence lo, O Snakes. Bob Pace, Combs, Arkansa more 12, Maryland 








18 Buy Wear Sovings Bonds and Stamps regularly. POPULAR SCIENCE 
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28 LAWN Ornament patterns 25c. Other 
patterns: 15”-20” high; Dutch girl, Dutch 
boy, pirate, bull terrier, Mexican girl Mex- 
ican y, dwarf, penguin, flower girl, 10c 
each; 3 for 25c. 25 novelty patterns 30c. 
All 62 full size patterns $1.00 postpaid. 
Strother, Box 383-FV. Belington, W. Va 
PLYWOOD — Beautiful aircraft stock. 
Thicknesses 1/32” through '4”; small, 
large panels. Fir, Gum, Birch, Mahogany, 
Walnut. Reasonable! Lists free! Carmen- 
Bronson, 160-A East 4th St., Mount 
Vernon, N. ¥ 
CELLULOID—Beautiful assortment. Mot- 
tles, Opaques, onyx, pearls. Used by ring 
makers everywhere One pound assort- 
ment ieces approximately 30 sq in. 
each. rice $1.00. Craft Service, wou Uni- 
versity Ave.. Rochester 7. New York 
345 ANTIQUE Firearms—4,000 Bargains 
Indian Relics, Antlers, Rifles, Fossils, 
Coins, Minerals, Cartridges, Swords. Flint- 
locks No. 9 catalog with photographs 
10c. Heike. Wenona, I!) 
PLASTIC Rods, Tubes, 
and $5.00 assortments 
pieces $1.00 and $5.00 
ts Postpaid Barnett Specialty, 
North Hollywood, California 
CHROME-PLATED Sheets. Easy 
High Polish Finish makes Beautiful 
Home Projects. Send $2.00 for a 7 pound 
package of assorted pieces. Postpaid Slat- 
ington Metal Products Co., Slatington, Pa 


INFORMATION 


RESEARCH, Every Kind—scentific, prac- 

tical, literary, genealogical, etc, at Con- 
gressional Library Patent Office—any- 
where. Deposit $1.00 to $10.00, with ques- 
tions. I refund balance unused. Complete 
circular, ten cents. Crehore, Box 2329-Y, 
Washington 13, D. C. 


INVENTIONS WANTED 
ALL Kinds: We have facilities and finances 
to make and sell your ideas, both me- 
chanical and chemical. Send model, sam- 
ple details and wishes. Genera] Sales & 
Supply Company, 110 East Main Street, 
Madison 3, Wisconsin. _ a 
INVENTORS: Have you a sound, practical 
invention for sale, patented or unpat- 
ented? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington, D. C 
INVENTORS—reach purchasing manufac- 
tufers direct; patented, unpatented 
ventions. Booklet, references. free. Inven- 
tion Reporter, 3B-11236 So, Fairfield, Chi- 
cago 
WANTED—Patented or 
for postwar manufacture 
and proposition. Sierra Mfg. Co., 
Arroyo Pky.. Pasadena 2. Calif 
MANUFACTURER wants sensible mechan- 
ical device or idea with quick sales pos- 
sibilities in low-priced fleld. Write Matt, 
1412-C Great Northern Bldg., Chicago A. 
INVENTIONS Promoted, Patented or Un- 
patented. Write Adam Fisher Company, 
183-A Enright, St Louis, Mo. 
INVENTORS! Have you good patentable 
ideas? Write Mr, Metzleer, 11 West 42nd, 
N.Y 


Moldings, etc. 
Lucite, 
assort- 


Box 


to work. 








unpat ented ideas 
Submit plans 
610 So 


unpat- 
Chi- 


CASH for Inventi Patented, 
ented. Mr. Ball, BC. 9441 Pleasant, 
cago 
NEW inventions or ideas for manufactur- 
ers—-Herbert Seymour. Easton. Maryland. 


JEWELRY 


14K LADIES Wedding Rings Fl Floral $6.7 75 
Engine Turned $6.75. matching Gent's 
Wedding Ring $9.50 Postpaid. Tax Includ- 
ed. Bulletin. Wilbersid Jewelry Co., 95 
Nassau St.. Room 903, New York City 7. 
WANTED: Watches, Diamonds, Jewelry. 
Highest prices guaranteed! Justice, Box 
150, Chicago 90. 
LEGAL DIRECTORY 
MEXICAN Legal Matters reliably handled. 
A. Munoz, 240, Juarez, Mexico. 
_MACHINERY, TOOLS & SUPPLIES 
BUILD your tractor from second-hand au- 
tomobiles! Convert your horse drawn 
farm equipment into tractor drawn equ 
ment, Nolan's Garage, East Wareham 
Mass. 











AUGUST, 1944 


| supplied promptly in any 


| MET Exchange, 323 


| GRIND Drilis any 


|} crometers 


LEWIS Castings, Materials and Blueprints 

are the ideal means of equipping home, 
school or commercial machine shops—at 
unbelievably low cost! Mills, Shapers, Vises, 
Drill Presses and many other tools are 
quickly and easily built from Lewis Sup- 
plies—right in your own shop. Send 10c to 
cover mailing of descriptive Catalog listing 
23 items Lewis Machine Tool Co. Box 116, 
Station A, Dept, S-42, Los Angeles 31, 
California. 


makes— 
Norma. 
quantity from 
our large stock of most popular sizes, You 
save 50 to 60 on manufacturers list. 
Fully guaranteed. Write for Bulletin B2, 
Canal Street. New 


BALL Bearings. All Standard 
New Departure, SKF, Fafnir 


York 


ADVERTISERS! 


Increase Your Mail Order Business ! 


Good advertising values are 
in —— with the times. 

Popul Science Monthly's 
cL ASSIF IED SECTION now of- 
fers the biggest value in its his- 
tory. Year after year our circu- 
lation has steadily increased. 
Today it is the largest it has 
ever been! Our average month- 
ly circulation forfthe year is 
well over 700,000. 

This is a substantial increase 
in the number of prospects for 
classified advertisers—-and at 
no increase in advertising cost. 
Our classified rate is still only 
35c a word. 

Take advantage of this extra 
advertising value by offering 
your product or service to this 
great audience of Popular 
Science readers. Prepare your 
advertisement now! Count the 
number of words and remit at 
the rate of only 35c a word. Act 
promptly to be sure of your 
advertisement in the next issue. 


Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York City 


beam trammels for draftsmen, en- 

mechanics. Circular Free. Clair 

Company, Box 92, Blythebourne Station, 
Brooklyn, N. Y. 

DRILL Grinding Attachment, $5.95. Cen- 
tering Tool, $3.95, Offset Center ———. 
x 40c; '2”. 60c. Zenick Company, 32 
California, Burbank, California. 

twist in three different 

point angles like factory 5, 

prepaid. Guaranteed, Factory 

Slauson, Los Angeles 44. Calif. 

ATLAS lathe, Dumore grinder, 16” 
drill press, small miller, cutters, drill 

rod, J&L chasers, watchmakers lathe, mi- 

Service, Newfane, Vermont. 

for sale. $8.50 C. O. D. 

Write for free liter- 
Box 241D, Waltham 


STEEL 
gineers, 


Drill 


lathe, 


DIAL Indicators 
Reading .001-.0005 
ature. Amity Products 

54, Massachusetts 
WANTED: Tools Equipment. 
prices guaranteed! Justice 
Chicago 90. 
THE Shebel Filer files all saws. Send for 
circular. A. Shebel, 730D S. Second 
Street Milwaukee 4, Wisconsin : 
SIMPLEST, Cheapest Drill Grinder, $1.98 
Postpaid. Dealers inquiries invited. Fac- 
tory, 3410 Alameda, Burbank, California. 


MACHINE tools from scrap, book $1.00. 
Simplex, Box 260A, Pontiac 13, Mich. 


Hi ~~ st 
Box 150, 


Buy War Savings Bonds and Stamps regularly. 


| LAWN Mower Sharpener, 


| Cards, 


| 612-P.C. Pine, St. 


in de- 
$1.00. 


simple 
sign, build it vourself. Plans 
Winfield Hess, Dover = 1, Pa. 


MAGIC TRICKS, PUZZLES 
JOKER NOVELTIES 





| §00 TRICKS" you can “do! Douglas’ famous 


of 500 Tricks, now only 10 
service on magic 
professional, 
Dallas, 


Catalog 
cents. America’s fastest 
for pocket, parlor, stage, 
amateur, Douglas’ Magicland, 
Texas. 

QUALITY Magic since 1907, Four new 
catalogs ready, twenty-five cents each 

Book catalog and lists free. Thayers, Box 
1785, Wilshire-La Brea Station, Los An- 
geles 16, Calif. 

WORLD'S largest professiona] magic shop 

keeps you in touch with latest tricks. 

To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W 42nd St. _ New York. 
MAGICIANS’, Gamblers’ secrets exposed. 
Dice, Punchboards, Slot Machine. 
St. Louis 


Catalog 10c. Book Co., Box 671, 
1, Mo 


HOLLYWOOD Special! Magicians button, 
ee ghost illusion and free trick for 
Magic House of Charles, Box 8885S, 
falty eee Calif 
GREAT Magic 
nell, 1053 Bryant Avenue, 
New York : 
AMAZING trick poctage 10 card mysteries 
six others $1.00. Lindhorst Magician, 
Louis. 


MAGICIANS’ Headquarters. 
lustrated catalog, 25c. Kanter's, 

Walnut, Philadelphia 7. Pa 

BE a Magician. Large rotessional magic 
catalog of latest tric 25c. rejand, 

F-109 North Dearborn, Chicago. 

DEAD Japs" Finger Realistic Mystifying 
anyone can work it $1.00 with instruc- 

tions. Raysol, Poplar Bluff, Missouri. 


MYSTERY Package 10 card tricks $1.00 six 
others. Lindhorst Magic Den, 612-P.5S. 

Pine, St. Louis 

BAFFLING! Remove Shirt with coat on. 
Amazes Guests! Details 25c. B & B 

Mfg., 1265 Epworth St., Atlanta, Georgia. 


MAGIC, Mind Reading, Handcuff escape 
course postpaid $1.00. Hable System, 
1140 North LaSalle, Room 100, Chicago, Il. 
TELL friends over telephone number card 
chosen. Complete secret 25c coin. Devans, 
O. Box 951, San Jose, California. 
MANUFACTURING x 
TELEVISION watches—newest sensation— 
works on any sweep second watch. Good 
for mass production Wonderful opportu- 
nity for advertising agency. Nathan Ham- 
mer, 29 Allen St.. New York 2. 
NEW household necessity Post-War 
plastic molding or metal stamping 
dress Box 827, St. Louis 1. Missouri 
SHOP making skillful models. Inventions, 
Baum's Metal Specialties, Kansas City, 
Mo. 
MODELS, small 
als, —— etc. 
Kentuc 


Trick— Complete 50c Mar- 
Bronx 59, 


216-page il- 
§-1311 





item, 
Ad- 


lot manufacturing met- 
Milburn, Burlington, 





MILITARY INSIG GNIA 
SILK Embroidered Emblems. Sample and 
price lists 10c. New Insignia Guide 10c. 
Insignia made to order. Hobbyguild, X35 
West 32nd St.. New York 
MILK GOATS 





DAIRY Goat Journal, Dept. 468. Columbia, 


Mo. Monthly magazine crammed with 
helpful information, $1 yearly, introduc- 
tory 5-month subscription 25¢ 

MISCELL ANEOU Ss 


SOMETHING To Sell? Experience and de- 
pendability guarantees a _ better deal 
when you sell through me! Highest prices 
on all Jewelry, Clocks, Antiques, Machin- 
ery, Refrigerators, Automobiles, Clothes, 
House Furnishings. 5‘¢ commission. Ap- 
ton, 515 Gates Ave., Brooklyn 16, New 
York 
15 SCENES of Life in the South Seas. Has 
11 actual 3'2x5 close-up photos of Native 
Girls attired only in grass skirts. Taken 
in the Wilds of New Guinea by a ‘‘Seabee’’ 
now serving there, $1.00 postpaid. Mrs. 
Beatrice Bachand, 7 Potter Pl., North 
Adams, Mass. 
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MOST complete Illustrated Catalog SWAP Directory 1500 Listings. $1.00 Lit- 
HO OO Model Railroad ver erature Ferris, 317D Hartford 
published. Send 5c for mailing. Sel 77 Bremerton fast 
yates Jept ok) 
Gates Ave.. Dept. 608. Brookiyn OPPORTUNITIES Galore, giant mails 10 
PLANES, Boats, Hundreds of Hobby It . sample mailing free vey Teeple 
log 6c America’s Hobby enter (PS Decatur, Ir 
B. sist St. New MAKE Real Money. Send fo 
— = ,' Bus lar Reliable Publishi 
. » te > 5 .' T r . CATALOG 50 engine model railroad suf Compar 2 gto Ave New York 
ry P - ; ple 2K ref ded Simonsen Mode! ——— 
At all 7 ne Supplies. P.3054 North Greenview, Ct NEW Ever-Repeat om tes 
previc r cas iculars free Lyne! 2-H Hazlet 
Baltimore 29, Maryland 


ICE CREAM Candy—Dollars Daily. Hor 
Formula 10 LaPlat 


SHIP Mode d yacht supplies. complete 
ge 64 page Catalogue, 20c,. Wm ild [ + ane 
r ’ at tne “te Manulac iring 

- = New York Ci Menominee, Michigan 
AILW J ode! complete informative 7 . 
t ) Erie, Milwaukee, Wisconsin , Opport u FLT Ph.D.. Dept , 

185 Godtre hiladeipn e 
MONEY MAKING OPPORTUNITIES EARN Mone 
MECHANICALLY Inclined Men—Own and free. Walt 
t | Appliance Repair shop 

dd co ( 





phis Penns 
MAKE Money at ome il. No 


perience capital: ary. James 
Box 1436, I rr 


247 GOOD Ge . making Opp« 
t 8704 S 


mail—whx mut starting capital. Dey 
them. T ‘ lt odl: Phila. 2¢ 
a Send 

» obligation A MONUMENTS 

New Castile. Indian: . Dir 





t Prices $14.00 Uy; 
d juaranteed. Free Cata 


LEARN Re Open your own ves. set ‘ 
pair Shoy e capital required ite-Marble Facto : Onec 
I I mer Es ‘ illusts 





"a8 ’ a r Mechanic ool § 4703 Wes 
e ae. ~~ ~ ge , EQUIPMENT 
f : MONEY = Your n : GLAMOUR special 
> rn let Revue 


Saro 


SORTEI 7 » S. home cx t ree let 
SeontED i none MOTION PICTURE & SOUND 


(Sample *'Ar ] ds v i. * - — al post War Bevities Le 

“BP ANISH Self $1.50 instead of 

in Spanis! r t stead of $4. 
ary thr . 7 S ir Fr , 115 ier 3 sample 
Sic). Wa 398 - \ — N.Y. Be 
York ‘ i ) 70 Scien more business? Advertise 
INTERESTIN‘ Assot ‘ t iver here f 1 results r equipment in this column 

Hawaiia La and col | full i rmati« rite Fe t Id me ’ isiastic photography-minded 
PFoximate iz t mor rt assif Secti lith r 353 r Sk readers 731,158 ever 
Order $1.50 ‘ idr , a yurth for n for folder St Popular 
Souvenirs ox 456, H 1, T - - - : > § nce assified, 351 F rth Ave New 

Sauipn ent. \ ad J ir cit id psult I ED Fresi ie film! Three 
igan Trade ! I / ot ! s t r ible 8n Six spool 
Florida ence » Le orid Unis } te Lo g! Processing 
DESIGN f rnat nth } at n yy it 1_type.) Wil uy 





— Girl 
. r , : $ $3.00 

ire and min ore Z pportuni- 1 ymed t ‘| and glamour 
Palo Alto, Cali! wal Y a 5 a film ist ‘ amp Audet, Box 
MEXICAN J z d ; > a Pali. 
ae N Ma : - MICROS " Me Re jew" ir magazine 
_—- 7 d Money Making Mail “Ye in.) o : 
RE‘ EIVE . . 3e established after the 

name t Free particulars. Young's 


Howard, 3 sdiw I 1 S c 6. Ohi 


MONSTER mai 

culars, opt 
Decatur. Indiar ’ = j 
MIMEOGRAPH Du; n { eo : ho ; loping. Finished subjects 
MIMEOG ar | Duplic nac! f e. Ine ‘ Sound Better 

ce Apps ae . 3 . . . , 
Grap! Ke ng. N. ¢ = a at New De agless _h 
i erap . ny Ques it v —) oe ' fin SS > 
RAYBOURN'S Oz: an No apparatu Manipulation! ~— o : win-Gem movie fim; SSS Pan 
kansas For portsmen Metabasic. S n S$! Los Angeles , j D. . 


Sear. $1.8 EARN mot t Thousands do! per customer. ard Sales, Box 154 
PREE Descri t Re i excit Home ker Magazine tells how Kansas City 10, Missouri 


ing book t i t s. Gard Sales Sample. 25c. § 1 », Box 6. 4917 North TAKE Movies in color 100° 16mm $3.50 


Compan t Virginia Kostner, Chics ~ ae 100° black and e 25. 25° double 
UNUSUAL No sample Moder: DETECTIVES Earn Big Money. Experience 8mm $1.25 developing included. Bulk dou 
Box 2, Static B. New t innecessa Particulars free. Wagoner ble 8mm Ambassador 479-A Quinc; 
AMAZING story of Middle P-125 West 86th. N. Y.. N.Y Street, Brooklyn, N. ¥ 
ng. 50c. Ray Hinkle. Dayt rginis EARN money evenings, copying and dupli- USED i6mm Sound, Movie Projectors 
cating ymic cartoons for advertisers Bought & Sold, Sound film, accessories 
MODELS & MODEL SUPPLIES Comic-Ads, Argyle. Wisconsir carried. Send dime for list of prices 
—— : : a : 7. Anchor Supply Service, Box 482, Ithaca, 
SHIP model kits and fttir Ce ? WHAT Have you to exchange or sell? We New York 
line Pisher model ys t equipment. All handle everything. Write Exchange Bu- - 
Boucher, Fisher, Marine Model and Idea! reau, Box 363, Jamaica 1, Long Island INVASION subjects Free!! Enroll with 
cits, fittings and blueprints at standard - - — original movie guild. Free subjects every 
prices. Most. complete stock in New Eng THOUSAND opportunities, offers, maga- month. Extra premiums given Applica- 
d. James B & C Inc 220 State zines 10c Variety, 1116 Capitol, No. 39 tions, information Dime refundable—Silver 
Boston, Mass Indianapolis 4, Ind Screen. Box 351, Morristown, New Jersey. 
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8MM-16MM SILENT-sound films. Complete 
rental library All latest subjects. Free 
a 


catalogue, (sample film 10c). 
Films, 317 West 50th. New York. 


100° 16mm USED sound film, $1.00 post post- 
paid. List of complete subjects upon re- 
We buy, sell, trade. Blackhawk 

PS10, . Davenport, Iowa 


STRICTLY Confidential—We have Large 

Assortment of subjects you'll want. New 
catalog with generous sample Dime. Trans- 
American Sales, Morristown, New Jersey. 
LEARN Movie Projection, Management. 

Free catalog. Give age. Theatre School, 
Elmira, 
I BUY émm, | 16mm 


Y—Sw ‘ap—Rent—Sell_ 
Box 539, 


movie films. Harvey Iris, 
Brockton, Mass. 

8mm—l6mm SILENT—Sound films, For 
sale only Rental Services, Oakville, 
Connecticut. 


LATEST 8M/M. 
1129 Monroe Circle, 
Maryland 


35MM. SOUND "Films 
Stamps for Lists. Mertz Films, 
field, Illinois 


BARGAINS, 
Avond 





“8M 16M/M. Movies ~ Zientek, 
Baltimore 25, 


Teasonable. Send 
Spring- 


‘16, 35mm Cameras ~ Projec- 
New 


24 West 46th St.. 


SALE—rent exchange—8-16mm movies. 
Send stamp for catalogue. Bailey Films, 
Box 2528, Hollywood 28. California 


SILENT 35mm films! “New comedies! Dem- 
sey, 1613 Stewart, Youngstown 6, Ohio. 


SEND stamp for iémm, 8mm catalogue. 
Sterling's 679 Northampton, Easton, Pa. 





MOVIE Projectors Bought and sold. Unit- | 


ed. 2309 Lawrence, Toledo, Ohio. 


MOVIE Subjects—sample—list 10c. Mid- 
west Cine Shop Hannibal, Missouri. 


FREE, New Movie Catalog: slog; sample films, 
10c, Goodwill Co., Jackson, Tennessee. 








MOTORCYCLES, BICYCLES & 
SUPPLIES 

FLOYD Clymer’s Historical Motor Scrap- 

book! Just out, 148 pages, photographs, 
specifications, descriptions 250 early motor- 
cycles, automobiles, including Pierce ‘4’ 
Merkel. Pope, Yale, Thomas, Harley. In- 
dian, Marsh, Reading. Thor, Steam motor- 
cycle, Ace, Cleveland, Dayton, Minneapolis, 
front wheel driven motorcycles and scoot- 
ers, British, German French, Swedish 
makes. Auto section includes Chevrolet, 
V-8, Friction driven Plymouth, Ford ‘2” 
and ‘6 revolving engine car, steamers, 
electrics, Brush, ope, Maxwell, Stude- 
baker electric, Sears, Knox, Maytag. Hup- 
mobile, Orient, Rambler, others, Interst- 
ing- Educational-Humorous ancient motor- 
ing history. $1.50 ponveld. Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


BOOKS! “Modern Motorcycle “Mechanics 
and Speed Tuning’’, 435 pages mainte- 
nance Harley, Indian, Villiers, all British 
motorcycles $2.50; with drawings, speci- 
fications, illustrations U. S. Army Jeep, 
German BMW War Motorcycles $3.00; 
“‘Motorcyclist’s Workshop’’ $1.50; ‘“‘Two 
Stroke Motorcycles’’ $1.50; ‘‘Motorcycles— 
How Manage Them” $1.50; “S 
to Obtain It’ $1.50; ‘Historical 
cycling Facts’’ $1.00; ‘“‘Automobile Racing’’ 
$1 10 Motorcycle instruction manual 
*Question-Answers” $1.10. All Postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Cali- 
fornia. 
FLOYD Clymer's Motorcycling Manual, 144 
pages. 120 illustrations. Complete in- 
formation, specifications, descriptions doz- 
ens motorcycles. Engines, transmissions, 
carburetors, Square four, two piston 
singles, sleeve valve engines, overhead 
camshafts, water cooled motorcycles, 
spring frames, hydraulic forks, sidecars, 
riding instructions. Two cycle engines and 
power bicycles described, illustrated. Just 
out $2.00 postpaid Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 


BOOK 





Obtain It 160 

pages, illustrated, instructions, cams 
balance. timin valves, pistons, racing 
technique. World's greatest speed tuning 
book. $1.50 postpaid. Clymer, 2125 W. 
Pico, Los Angeles 6, California, 


“Speed—How to 


AUGUST, 1944 





NEW Book Just Out! English Motorcycle 

Manual, 68 large pages complete au- 
thentic factory servicing information Brit- 
ish war and civilian motorcycles. 140 il- 
lustrations, diagrams, drawings, engines, 
transmissions, Enfield, Norton, Triumph, 
BSA. Matchless, Ariel. Velocette, Burman, 
Lucas ignition, B.T.H. Magneto, Miller 
lightning sets. Hydraulic forks. Wonderful 
book British owners, interesting. educa- 
tional any Motorcyclist. $1.50 postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6. Calif. 


ATTENTION all motorcycle owners: 1944 
publication of 28 pages listing complete 
line first grade accessories, service and 
trouble saving tips, and charts. 25c a copy. 
Copy purchase price refunded on first 
order of $2.00, We carry full line of all 
Indian parts and large supply Harley 
Davidson parts. New and used. Quotations 
on parts and service free on request. Pres- 
ton } Motors Inc., Kendallville. Indiana. 


ENGLISH Magazine ‘‘Motorcycling” pub- 

lished weekly. Interesting specifications, 
illustrations, description ritish motor- 
cycles, Racing, past and future models dis- 
cussed. $10. yearly, six months $5 
Sample copy postpaid 50 cents. Clymer, 
2125 W. Pico, ‘ico, Los Angeles 6. Calif. 


100 3 MILES gallon! 

cycles. Whizzer bicycle engines, midget 
automobiles, gasoline engines. No priority 
necessary. Catalog 10c. Clymer, 2125 ° 
Pico, Los Angeles 6, California. 


ws yo SCOOTERS $40, up: motorcycles 

0 up; motors $4 up. | Unrationed tires 
me. cheap. Send 25¢c for war-time bar- 
gain catalogue. Midget Motors Directory, 
Athens, Ohio, 


MOTORBIKE Manual containing plans for 

easy to build Motorbike and Scooter and 
catalog section $1 Variety Enterprise 
Co.. Dept. PS., Box 5, Station A., Evans- 
ville, Indiana. 


PLANS, scale drawings, specifications, il- il- 

lustrations for building attractive Motor 
Scooter complete $2.00; plans _ electrically 
driven bicycle $1.50 Postpaid. Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


**MOTORCYCLES—How to Manage Them’ 
260 pages. 175 illustrations, drawings. 
Read ®, become a better Motorcyclist. Ex- 
pertly written. $1.50 postpaid. Clymer, 
2125 W. Pico, Los Angeles 6, California. 


BUILD electric bicycle. No chains. gears. 
welding. Relay controlled. Plans $1.00. 
Klauss, 1369 Missouri, Pittsburgh 6, Pa. 


BOYS, Repair “Bicycle 
Repair Manual’, 65c. R. G. Klauser, 
Shelbyville, Illinois. 


MUSIC, MUSICAL INSTRUMENTS 


STRINGED Instrument students memo- 

rize finger positions easily with our im- 
proved fingerboard charts. Price $1.00, 
Postpaid ention type instrument. En- 
gineered Products, Dept. D, 534 50th St.. 
Sandusky. Ohio. 


LEARN Popular Piano! Play hit songs in 

boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free. Christensen Studios, 765 Kimball 
Hall, Chicago 4, Ill. 


PIANISTS: Quickly improve Technic, Sight- 

reading, Accuracy, Memorizing, Playing 
through. Mental-Muscular Co-ordination. 
Free booklet. Broadwell Studios, Dept. 
94-H, Covina, Calif. 


SONGWRITERS: Write for Pree Instruc- 

tive Booklet Outlining Opportunities. 
United Music Corporation, Dept. 31, 
Saiem, Indiana. 


WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 

Studios, Passaic, N. J 

BAND 
reconditioned list 10c. 

son Kansas 





allon! Motor-Scooters, Motor- 




















your own bike. 























and orchestra instruments new and 
Rudolph's, Atchi- 


VIOLIN Stradivarizing! Bridge-Soundpost 
plan! $2.00 guaranteed. Patmor, Zion, 

lin ri 

PUBLISHER offers 5 song samples" for 3e 
stamp. Address Geo, Hans, Box 181, 

Oak Park, lllinois 


ree 
| Sell Your’ Invention.’ 


| valuable 


| ace L. Beall, 





| POSTWAR Priming will pay us! 


SONGWRITERS: You can arrange your 

songs for orchestras. 20 modern lessons 
$2.00. Money back guarantee. Brokel Col- 
lege, 64-PS East Jackson. Chicago. 


EMANCIPATE Your Children with Pic- 
tured Music. Blessing, 447 Lansing 2, 
Michigan. 


PATENT ATTORNEYS 


INVENTORS: Learn now-—without obliga- 

tion—how to protect and sell your inven- 
tion. Secure Free ‘‘Record of Invention’’ 
form with instructions for making dis- 
closure and establishing date of your in- 
vention—and new Free Book ‘Patent 
Guide for the Inventor’’, containing com- 
plete information about patent procedure 
and how to sell inventions; giving illustra- 
tions of many successful inventions; over 
150 basic mechanical movements, Delay 
may be costly. For prompt confidential 
service—write today to—Clarence A 
O’Brien & Harvey Jacobson, Registered 
Patent Attorneys, 42B-H Adams Building, 
Washington, D. 


WHAT Should You Invent? Our Free Book 
tells you what today’s inventive market 
wants—how to put down, patent and sell 
your ideas. Scores of letters. in our files 
attest to the modern demand for inven- 
tions—our long experience as Registered 
Patent Attorneys will help you. Get our 
*“How to Protect, Finance and 

Also special docu- 
‘Invention Record'’ on which 
your invention. 
McMorrow & 
1437 Albee 











ment free, 
to sketch and describe 
Write today. No obligation 
Berman, Patent Attorneys, 
Bidg.. , Washington. D 


INVENTORS: Before disclosing your in- 

vention to anyone send for Form ‘‘Evi- 
dence of Conception’ “Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton 5, D.C. 


PATENTS Secured. Two valuable booklets. 

“Patent Protection’’ and ““‘When and 
*How to Sell an Invention’’, together with 
“Evidence of Invention” form 
sent free. Write immediately to experfenced 
patent counselors, Victor J. Evans & Co., 
841-J Merlin Bldg., Washington 6, D. C. 


INVENTORS: Send for free copy my 172- 

page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serv- 
ice. L. F. Randolph, Dept. 340-A, Wash- 
ington, D. C. 


PROTECT your invention through medium 

of my expert personal service. Prelimi- 
nary information without obligation. Hor- 
902 F Street, N. Wash- 











ington, D 


PATENTS—Trade marks Preliminary ad- 

vice, book and disclosure form free. Per- 
sonal service. Irving L. McCathran, = 
McLachien Bidg.. Washington 1, a 
Registered Patent Attorney. 


PATENTS “Protect | your idea by se securing 
free *“‘Proof of Invention’’ folder. Ex- 
ceptional personal service. Established 
906. E. E. Vrooman, 812 Woodward Bidg., 
Washington, D. C. 


“INVENTOR’S GUIDE’ free, 

100 mechanical movements, information 
about patenting, selling inventions, Frank 
B. Ledermann, 154 Nassau St.. New York 7. 


C. A. Snow & Co., 8-427 Snow Bidg.. 

Washington 1, D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed on request. 


PATENT Attorney since 1904; easy 
reasonable. Sanders, 6430 Evans, 
cago 37, Illinois, 


PATENTS 


INVENTORS — Foresighted manufacturers 
already planning post-war sale of new 
non-military products, If you have a use- 
ful invention, patented or unpatented. 
write Chartered Institute of American In- 
ventors, Dept. 3-B, Washington, D. C 


PATENTS FOR SALE 
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Investi- 

gate. Plastic compounds dispenser de- 
livers uniformly, continuously. T, Pasa- 
nen, Franklin Mine, Michigan 
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new 


ATTENTION Manufacturers—Want 
Write 


items produced on Royalty Basis. 
Box 363, Farmiand, Indiana ; 
GARDEN stake, sad iron, storm window, 

arch support, Box, 805, Albany, N. Y. 


PERSON AL 


SL EEP Tight every night,— stop noise . with 
Sleep-Rite, the soft waxen earstoppers, 
that stop noise and allow sound sleep. 
Night workers, service men users, coast to 
coast, say ‘Wonderful,’ ‘Complete rest,”’ 
Real biessing,"—‘‘Great invention,”’— 
“Best device Four months supply only 
$1.00. Trial package 10c. ‘‘Sleep’’ litera- 
ture free equest proof Guaranteed 
Raymond Dow, 17 Park Row (1217G), New 
York 7 
BE an Exterminator. Make real money. 
We supply all necessary information 
Guaranteed to kill rats, mice and vermin 
anywhere. Trade secrets divulged. Huge 
rofits with smal] investment rate 
rom own home, We show you how lans. 
formulas, etc. for one dollar. Guaranteed 
Verstandig, 3920 Northampton, N. W.. 
Washington, D 
EASY to make: Vitamin-mineral ] weight 
normalizing formula (sprinkle on food) 
Ear treatment lamps (increase circulation). 
Yogiboard in few minutes anywhere (an- 
swers questions). Rectal Normalizer (in- 
fra-red rays) for prostrate gland and piles 
Recommended by doctors Plans $1.00 
gach. Vestvold, Ardmore. Pennsylvanja 


EALTHY Hair. I stopped 





I stopped my hair - fall- 
ing out and quickly freed it of dandruff 
Positively no drugs, tonics, medicines nor 
pliances used. Just nature's easy way 
y amazing discovery and home method 
a wontons will delight you. Price $2.00 
scriptive circular free. J. Finn, 3223 
Oakland 10, California 


P!xacol has brought 

relief when everything else failed. Use 
@niy as directed Apply externally, dries 
@uickly, convenient ry regular $1 bottle 
Tab. Bo sovesting a cent! rite: Pixacol 
Box 


Grand Ave 
PSORIASIS Sufferers 


1298, Cleveland 3 Ohio - 6 


FALLING Hair, its cause and prevention, 
is fully explained in an informative and 
ucational pamphiet entitled “How to 
eep Your Hair Till Ninety’’. For free 

Sopy write, James Hilton, 4819 Fourth 

Ave., Brooklyn 20, New York 


_ = 
BE independent manufacture and sell un- 
der your own name. Dandruff Cures 
Beauty Preparations, Bust Reducer. Ten 
Bpecial formulas only $1.00. postpaid 
© Stone Apt. 100, 8620 Epworth, Detroit 
4. Mich 
_— —— 
DEVELOP Subconscious mind! Banish 
nerves worry fear Get things you 
Want. Amazing system. Booklet free. Five 
Bessons $1.00. Atlantean Guild, 582 C Har- 
Fisburg. Pa 
MAKE new friends thru old reliable club 
Free book with photos of members 
Correspondence confidential Exchange 
Company, 3827-PS Main, Kansas City. 
Missouri 
LONELY Independent Club. Descrip- 
tions, Photos. particulars (10c) None 
Pree. Big lists. Single Men-Women. State 


wr age? Join now. Jack P. Painter 
= 966-S, Akron 9. Ohio 
PSORIASIS, Dry Eczema! 
amazing facts. Special No Risk Offer. 


©arter-Howell Laboratory, 457 Schenectady 
Avenue Dept. M- 5. Brooklyn 3, N. Y 


CHARACTER “analysis ~ vocational possi- 
bilities read from 


birthdate 10c and 
stamp. Nanette. 325 N. Berendo, Los An- 
geles 4, California 


500 WORD handwriting analysis, report 
and advice from a written page. Limited 

offer $1.00. Leonard Melinot, 1143 S. Lewis 

Place, Tulsa, Okla 

TROUBLED? Your problem fully analyzed 
and advised. Send one dollar covers cost 

Schoenberg, Sixteen Carrington, Provi- 

dence, Rhode Island 


WIDOW and Widowers Ciub. (Confidential) 
Write: John Rankin, Springfield, Mis- 
sour 
HAIR R Falling? 
gist, 139 Lewis Street, 
Jersey 


Rush ‘name for 


“Dandruff? Write Tricholo- 
Phillipsburg, New 


| BIGGEST $1.00 
| date. Eighteen exposure $75c; 


| five 36 exposure reloads 


| tact 


HYPNOTISM. Complete 20 Method Course. 
25c. Western Institute Hypnotism D-1619. 
Palatine, 11) 


GIRL Photos, spicy 
for group. ‘Little Eve,” 

Haute, Indiana. 

IF it's wealth you desire, send postcard for 
details. Max Habermann, P. O, Box 

1642- D Perry Sq Sta., Eri Erie, Pa. af 

ROMANCE Magazine. ne, Photos, Descrip- 
tions. Stamp.) Excel, 2149 Jackson, 

Chicago 12, Il. 


$1.00 
Terre 


“but beautiful, 
Box 211, 


RUPTURED? Improved Appliance Holds 
In Pree rial, Earles Company. 
Flint, Puichigan 


MEET New Friends in an interesting Way. 
Write The Country Club, Dept H., 203 
Ivy St., Arlington, N. J 


DANIEL M. Williamson — Everything 
Straight. Please write now, return Sep- 
tember school. Family. 


NERVOUSNESS. Arthritis relieved. Pree 
Description Ruko, 8409 Talbot, Kew 
Gardens, New York. 


SINUS Trouble—If A Victim Of Sinus. or 
Catarrhal Infection, write Bullock's Lab- 
oratories, Inc,, Alexandria, Virginia. 


LONELY? Romance magazine Geserons 
photos 10c, with addresses 35c. 120M, 
Arkansaw, W's 


“BUYING Bloomers,” ~ Justy spicy hot, 
talkie comedy story. $1.00 Postpaid. ‘‘Lit- 
tle Eve.’ Box 211, Terre Haute. Indiana. 


CONSTIPATED? free sample herbal ‘‘Ve- 
golax"’, 455 Spreckels Building, San 
Diego 1, California. 


STOP smoking with Applied Psychology. 
For information write Blain Melton, 
Route 5, Box 286, Danville, Va. 


BUY Vitamins direct Save Pos: teard 
toska Products, White Bear Lake 
PRETTY girl photos. Large selection, $1.00. 
Judy Sellers, Box 123, Terre Haute, Ind 
LONELY? 100 names. addresses < of corre- 
spondents, 25c. Romance, Abilene, Texas. 


____ PHOTO FINISHING _ 


TIE and wrap rolls securely. Do not t mail 
in ordinary envelopes. Address piainly. 


IMMEDIATE Service! Pictures returned 

same day order received. Smashing Low 
Pre-War Prices! Sixteen guaranteed Deck- 
led-Edge Velox prints from roll, 25c. Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints, 25c. 16 reprints 
from negatives 25c, Candid Roll developed. 
Magic-Eye timed, Vaporated and enlarged 
to 3x4 on Deckled-Edge Velox 7, 36 
exp. 35mm $1.00; 18 exp. 60c; 16 exp. No. 
127 50c; 8 exp. Bantam, 25c. -. 3x4 
3c each. We have new. perfect 35mm film. 
Low prices. Free Mailers, details on re- 
quest. American Studios, Dept. PS-2, La- 
Crosse, Wis 














Ma- 
M.nn. 














value in 35mm _ finishing 
36 exposure fine grain 3'4x4'» en- 
deckled, embossed margin and 
16 exposure 
splits 55c; 36 exposure reloads 50c. Special 
return this ad with $2.00 and we will send 
Free Mailers. 8 
exposure rolls in beautiful, deckled con- 
finish with embossed wide margin, 
Box 5440A. 


today 
largements; 


25c. Mailbag Film Service, 
Chicago 80 


BEAUTIFUL 4 x 6 pictures 3'2c each, from 
116 and 120 negatives, 3'4 x 4'2 from all 
other sizes. All work guaranteed Over- 
night service. Roll developed and 8 pic- 
tures 30c. Roll 12 pictures 45c 
pictures 60c. Enlargements on double 
weight portrait paper 5 x 7—-30c. 8 x 10— 
50c. Copies made from ony pisture 75c. Pa- 
cific Photo Service, Box San Fran- 
cisco, Calif. 


SPECIAL Reprint Service. Order duplicates 
of your favorite negatives now—while 
these low prices prevail. All prints from 
size 127 to 122, 16 Reprints for 25c; 50 re- 
prints 75c; 100 reprints $1.00. Send only 
oa hot negatives. Satisfaction guaran- 
Cut-Rate ~~ Service, Box 833-J, 
LaCrosse, Wisconsi 








Buy Wer Savings Bonds and Stamps regularly. 





| Send best negatives (film) today 
83, 





TREASURED Photos Reproduced—Three 

5x7 Enlargements from photo or film 
$1.00. 8-exposure film developed and en- 
larged to 5x7 35c same day return service 
Postal brings handy safe mailing envelopes 
and price list. Limited amount of roll 
Abbey Studios, St, Louis 


film available. 
A, Mo. 





NO Delay! Pictures Returned Immediately 

Eight Exposure Roll developed with Two 
prints each negative, or one enlargement 
each only 25c coin. Send Order Today, or 
write for Free Film Mailers—premium of- 
fers etc. Moen Photo Service, 200 Moen 
Bidg.. LaCrosse, \ Wis, 


12 BEAUTIFUL | Enlargements —from roll 

or negatives—only 25c! Six 5x7 enlarge- 
ments, 25c; six 8x10's, 50c—from negative 
Pree—send negative for one free enlarge- 
ment, mailers, literature! Immediate serv- 
ice guaranteed. Photo Research Laborato- 
ries, Blackstone 12, Mass. 


DEALERS! Want more business? Advertise 

your films or equipment in this column 
Read by enthusiastic photography -minded 
Popular Science readers — 748,593 every 
month! Write for folder S today. Popular 
Science Classified, 351 Fourth -Ave., New 
York 10. N. Y¥ 


ROLL Developed and 8 beautiful enlarge- 

ments 2 to 6 times larger. Deckled Edge 
—High Gloss. Any 8 exposure roll 25c 
coin. 12 ex. 35c—16 ex, 50c—36 ex, $1.00 
Reprint Enlargements 3c each. Alden 
Photos, 94-4 Astor Station, Boston, Mass 


ABSOLUTE Satisfaction Guaranteed. Roll 
Developed—16 prints and 3 free enlarge- 

ment coupon. Reprints 3c each 

Beautiful colored 8x10 enlargements Free 

_ 100 reprints. Dick's Photo, Louisville. 
y 


YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30c: Or 
enlarged to about Post Card size 8 Expo- 
sures 25c, 12 Exposures 40c, 16 Exposures 
Oc. Rapid “e Service, G.P.O. Box 413, 
New York 1. Yy 


EVERY picture an enlargement! 8 spar- 

kling deckle-edge Enlargements and ro}! 
developed 25c coin; 116 size or smaller 
enlarge reprints 3c. Enlarge Photo, Box 
791Q, Boston, Mass. 




















YOUR favorite kodak pictures enlarged. 


size 5x7, 10c; three for quarter, coin 
Address 
Des Moines, 


Geppert Studios, Dept. 


owa. 


8 BEAUTIFUL Enlargements or 16 contact 
crystal clear prints developed from your 
roll 25c. 36 exposure 35mm film guteroet 
to 3'4x4'»2 $1.00. Photo Electric Lab., Dept 
P.S. P. O. Box 861 Bridgeport 1, Conn. 


AT Last! Roll developed, all your snap- 

shots hand colored as beautiful as actual 
color photography. 35c. Hand colored re- 
prints 4c each—12 for 45c. National Photo 
Art, Janesville 16, Wisconsin. 


BEST Prints You Ever Had! Jumbo Size. 

8 exposure rolls 30c. 16 exposure, 60c. 
Reprints 4c. Prompt Service. Runner Stu- 
dio, 309 Bellaire, Kansas City 1, Missouri. 


THREE prints each good negative, 8 expo- 
sure rolls 30c; 12, 18 exposure, 50c. Re- 
prints, 3c. Fred C. Eastman, Bode, Iowa. 


WITH every 6 or 8 exposure roll, two vo full 
sets of prints, 25c. Skyland Studios, Box 
411, Dept. ““S". Asheville, N. C. 


6- 8 EXPOSURE rolls developed—printed 
25¢ Reprints 3c. Simpson's Studio, 
Winston-Salem 6, North Carolina. 


FREE Snapshot Magazine, Film Order 
Plan. mailing equipment, price lists. 
Houghton's, Jamaica Plain ass. 
108 LETTERLAFFS 25c. Studios, 82-29 
60th Road, Elmhurst 2, New York. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 
“PRINTOMATIC”  Self-feeding Rotary 
Stencil Post Card he $9.50 Com- 
lete. All Makes Duplicator Supplies. 
iterature Free. Pitts — Typewriter 
basen ta Pe. -MA Fourth venue, Pitts- 
Tgh 
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LETTERHEADS $3.00 Groment—eateheeds 

$2.50 thousand—billheads $2.50 thou- 
sand—envelopes $3.10 thousand- ~businen 
cards $1.80 thousand—two-color gummed 
name and address labels 25c hundred— 
Inde net Print, 1513 Chicago Street, 
Oma Nebraska. 


Sarak Quality Printing postpaid. 250 
8'2x1l Letterheads and 250 Envelopes 
634. $3.25. 500 each $5.75. Print-Rite, 
Ashevilie, N. C. 


$2.00 POSTPAID; 150 8'2 » X 11 Good Bond 
Letterheads and 150 654 Envelopes. 500 

of each $5.75 postpaid. Mero Products, 

Box 344, Punxsutawney, Pennsylvania. 


HAMMERMILL letterheads, 8'2x11, $3.95 

1000. 6%°4 envelopes same. 200 note- 
heads, 100 envelopes, $1.50. Prepaid. Wil- 
son Printers, Dowagiac, Mich. 


1000 BUSINESS Cards $2.00, "Rubber 
stamps, your name, address, 3 lines, 
typewriter type, 50c. Willmar Press, 120 
Beacon, Providence 3, Rhode Island. 


LETTERHEADS, Envelopes, or Billheads 

$2.85, 1600 $3.85. Free samples 
a. Wilson Press, 1728 Monroe, 
Madison 5. Wisconsin. 


100 BOND > Letterheads— -Envelopes $1 00. 
— Print, Box 2169, South Portland, 
aine, 


DISTINCTIVE Personal Stationery. Sam- 
ples Free. Teaster Printing, 8-44SS, Mil- 
roy, Penna. 


MILITARY Stationery Name insignia 
plateless engraved in gold. Trial 35 
cents. Wainwright, Dolgeville. N. Y. 


SPECIAL—209 each; letterheads, enve- 
lopes, billheads, cards $4.00. Economic 
Press, Leonia 1, New Jersey. 


EMBOSSED business cards 1,000 
C.O.D, Spada, 10 Lexington St., 
ersfield 9, Connecticut. 


SALES Books $5.00 100; Agents wanted 
P. Kittredge Company, Framingham, 
Mass. 


MODERN type printing economically pro- 
duced; quick deliveries; samples. Sico- 
can, 6348 Windham, St. Louis 20. 


500 BUSINESS cards printed $1.00 post- 
paid. Artcraft, 97-02 Roosevelt, Corona 
2, New York. 


2500 ADVERTISING Book Matches $9.95. 
Good buy. Otho DeWitt, Baselin, Michi- 
gan. 














$1.95 
Weth- 











PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor a 
pair. How to get business, etc., all phas 
covered. Free literature. Christy Gueety. 
Dept, 1042, 2835 N. Central Ave., Chicago. 


GETTING ahead is “the thing to do” 
ayy days! If your project will help over 
00,000 Popular Science readers get ahead. 
thes? ll be profitable customers for you! 
Advertising cost is low. Only 35¢ a word. 
Full information on request. O. K. Kelly. 
Manager, Popular Science em 353-E 
Fourth Avenue, New York 10 


LEARN Refrigeration Open | your own re- 

pair shop. Little capital required. Op- 
portunity for older men. Easy, illustrated 
home course. Low cost. Free booklet. 
Mechanics School, Dept. S82, 4703 West 
Pico, Los Angeles 6. 


LOCKSMITHING now made easy! New 

course teaches you how to pick locks, fit 
keys, de-code, masterkey, etc. Self-in- 
struction lessons. Bargain price. Free de- 
tails. Write Nelson Company, Dept, 7-01-2, 
Chicago 4 


ha Occupations are wanted by 

over 700,000 Popular Science readers! 
Advertise here for real results! For full 
information, write today for folder M. 
Classified Section. 11th floor, 353 Fourth 
Ave.. New York 10, N. Y, 


ELECTRICAL Appliance Repair. Open 
your own shop. Learn house wiring: 
electric motors, vacuum cleaners, washers, 
e. Complete illustrated course shows 
ee booklet. Pacific School, Dept. 

SAs2, 4703 West Pico, Los Angeles 6. 


$5000 FROM Half Acre! Growing Ginseng. 

Seed, contract supplied, Particulars 10c. 
Associated Growers, Dept. 12, St. Norbert, 
Manitoba. 























Banyo Repeiring Simplified. large 
1,” manual, only 25c. Supreme 
Publications, 328 S. Jefferson. Chicago 6. 


BUILD extra tL crystal set. Instruc- 
tions, 20c. Smor PS, Rte 4, Hungary 
Rd., Richmond, Virginia. 


TUBELESS Radio made with razor blades! 
et plans. 35c. N.W.C, Radio, 
Lohrville, Iowa. 


RAZOR BLADES, SHAVERS 


TRIM-RITE combs cuts own, other's hair. 

Complete 60c postpaid. C.O.D. plus mail- 
ing. Extra blades 5c. Guaranteed. Agents 
Wanted. Watson paueer. 224BP Ridge, 
New Kensington 6. 


100 ~ DOUBLE- = blue 

razor biades $1.50 prepaid. 
anteed. St Moritz Blade Co., 
way, Dept. F. New York 7 

RUBBER STAMPS 

SELF-INKING Pocket 

$1.00; 3-lines, $1.25 
markers. Circular free. 
springs. Ga. 


3 3 LINE stamp 30c; cushioned, indexed, 35c. 
Signatures $1.50. Printrite, Wauwatosa, 
is. 

















surgical steel 
lly _guar- 
321 Broad- 








Stamps — 2-lines, 
Rubber type sign- 
Press, Warm- 








LET us figure your next order rubber 
stamps. Prompt service. Excello Sales, 
Box 500, Shreveport, Louisiana. 


CUSHIONED, 3 lines 50c, Signatures $1.95. 
Federich Mfg.. East Pittsburgh, Pa. 


ONE Line 20c, 2-35c, 3-50c, 4-65c. Deluxe 
Stamps, Auburn, Nebraska. 


SCIENTIFIC SUPPLIES 


RARE Metals, oxides, salts, research 
chemicals. Fordomes Trading, 21 Lafay- 
ette Place, Arlington, N. J 


SONGWRITERS 




















$40.00 WEEKLY. Made growing mush- 

rooms. Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge, Toronto, Canada. 


EXCEPTIONAL profits raising mink. Fin- 

est breeding stock available. Details 
furnished. Franklin Young, Riverhead, 
Long Island, New York. 


MUSHROOMS grown in boxes. Instruc- 
tions 25c. Spawn $1.00. Gordon's, 553 
William, Winnipeg, Canada. 


RADIOS, SUPPLIES & INSTRUCTION 














100 8'»,xi1l LETTERHEADS and 100 En- 
velopes $1.00, Benneville, 907 Roosevelt 
Blvd. Philadelphia 40, Pa 


400 LETTERHEADS printed $1. 25. Mango, 
555 South 20th, Newark 3, 


PRINTING OUTFITS & SU PrLiES 


IF your printing outfits or supplies will 

help Popular Science readers further 
their hobby for the duration, they're in- 
terested in waving from you. Advertise 
your product in this column for real re- 
sults! Rate is only 35c a word for over 
700,000 circulation. Classified Section, Pop- 
ular petenee Monthly, 353 Fourth Ave., 
New York 10, N. Y. 


PRINTING equipment, type and supplies. 
Send stamp for details or dime for com- 

woe illustrated supply book. Kelsey Inc. 
-8, Meriden, Conn. 


NOW you can make your own, Plastoplate 
printing cuts. Simple, easy process, 
Day-Service, Argyle, Wisconsin. 














INEXPENSIVE home-made printing press. 
Details free. Novelty Shop, Downsville, 
Louisiana. 


MULTIGRAPHS, Type 
3c. Mango, 555 S. 
Jersey. 








“_ literature 
. Newark 3, New 





RADIO is of prime interest to many of 

the 748,593 Popular Science readers! Ad- 
vertise your product or service here to get 
your share of business from these radio 
enthusiasts. Write for details today. Clas- 
sion, encore. 353 Fourth Ave., New York 
10, N. Y. 


PLEASURE and profit making recording 

discs costing ‘2c each. Excellent qual- 
ity. Special equipment unnecessary. Ma- 
terial available everywhere. Instructions, 
including sample disc, 50c. Kaytors’ Lab's. 
Lynwood, Calif. 


BRAND new five tube, AC-DC superhet 

kits! Selective crystal kits. and other 
radio parts! No priority needed! Complete 
price list, 10c. Melvin Okin, 915 Bryant 
Ave., Bronx, New York, N. Y. 


PHONOGRAPH Record Of Actual Invasion. 
Hear actual sound of battle Bree. — 

radio-phonograph. Price $2.00 

brecht, 1318 . Hunting Park, Philadel- 

phia 40, Pa. 


RADIO Service men and experimenters 
send for our giant radio catalogue. Save 

dollars. United Radio Co., (1000-V), New- 

ark, N. J 

REVISED Plans 1% Crystal Sets (SW rec 


ord 5300 miles), including “‘Radiobuild- 
Laboratories, 363-T Hampton, 

















r’’—25c. 
Sayward, California. 





PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Pa. 


PRINTER'S Supply Bargain Bulletin Send 
stamp. Bradshaw, 3214, Huron, Chicago 24. 








PRESSES, Type, Paper. Supplies, Bar ain 
lists 3c. Levinson, Box 918, New York 8, 


AUGUST, 1944 


| MAKE Simple Tubeless, Batteryless, Dis- | 


tance getting Crystal jos. Crystal 
and Instructions 25c. Allen, PS-427, Clin- 
ton, Mo. 
CRYSTAL Radio Experimenters. Write 
immediately. Leslie Hulet, Lakewood, 
New Jersey. 








SONGWRITERS! B. M. I. Publisher with 

established Radio Program seeks new 
songs, poems! What have you? Profession- 
al’s sincere examination Free! High fidelity 
recordings made. Transradio Music, Inc., 
1650-P Broadway, New York. 


SONGWRITERS: Melodies supplied with- 
out charge by well Known Hollywood 
Composers. Manuscript lead sheets and 
records furnished. Cinema Song Company, 
Box 670B-12, Beverly Hills, California, 


SONGWRITERS. We are looking for good 

commercial songs. We pay highest roy- 
alties. Write for our publication and dis- 
tribution proposition. Puritan Publishing 
Co., 343 S. Dearborn St., Chicago 4. 


SONGWRITERS—Send Poem For Immedi- 

ate Examination and ee Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 


SONG Poems Wanted: Write for Free In- 

structive Booklet, Outlining Opportuni- 
ties. United Music Corporation, pt. 26, 
Salem, Indiana. 


POEMS Wanted for Musical Setting. Send 
em for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston. 
SONGWRITERS! Amazing outstanding of- 
fer. Hibbeler, C15, 2157 N. Avers, Chi- 
cago. 
SONGS wanted: Poems set to music. Free 
publishing: Royalties, Hollywood Song 
Guild, Box 2230, Hollywood 28, California, 


SONGWRITERS — Free booklet “Getting 
Aherd In Songwriting’’, Write today. 


Song Service. 331-J West 46th., New Yor 


POEMS, Songs, Music, Stories. Force's 
"Ready Buyers Market’’. 309 Fifth ave. 
nue, New York. 


SONGS Published Free. Barnhart Publi- 
cations, 1320 48th, Des Moines, Iowa. 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHE ERY 


BOY Scout-Campers U. S. Army used sur- 

plus equipment Pup tent $1.95. Packs 
$1.00, Canteen cup and cover $1.00. Mess 
Kits 75c. Cartridge Belts 50c. Complete 
Sets $5.00. Add 25c for pontase,, = 2 ng 
Samet Sales Co., High int 






































Buy Wor Savings Bonds and Stamps regularly. 
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BOWS-Arrows for Recreation-Hunting- 
Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations, only 50c 
Illustrated catalogue Free. Archery Sales- 
Service, 617 South State, Chicago. __ 
USED Guns, Binoculars, bought, traded 
sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp., 507 Fifth 
Ave., New York Y 
HANDARMS'' — ‘Rifles’ —* 
with Ammunition, List 10c 
Sheath Knives, Free Circular 
Atchison _Kansas 
EXPERT Gunsmithing repairs. Chrome 
Plating. Barrels shortened. Estimates 
furnished. Kenfix Company, 406 Morgan. 
Tampa. Florida 2 
ARCHERY Equipment 
Mid-West Archery, 
Chicago 49 
ARCHERY, ‘‘Registered Arrow” 
equipment list 10c. Rudolph's, 
Kansas 
22 TARGET Revolvers $31.25-NRA card 
or permit required—Handguns—Bonin 
174 Rand, Central Falls, Rhode Island 
GUN Bluing Plating Refinishing. Bluing 
Salts. Gunblu, 322 8. Plant, Tampa, 
Plorida 
WAR Effort Needs 25 32 
We pay cash, Anchor 
York 


USED guns 


“Shotguns” - 
Commando 
Rudolph's 


Free. 


Catalogue 
75th, 


2209-D East 


sets and 
Atchison, 


38 45 Handguns 
482 Ithaca, New 


exchanged. ‘List 


~ bought, sold 
Maine 


stamp. Howe. Coopers Mills 
BEND 10c for list 100 used guns 
seths, Willmar, Minnesota. 


STAMP oO OLLECTING 


Pray- 





wow! $10.00 Worth of Pun for only 10c! 

500 Foreign Stamps, unsorted and un- 
Picked (mostly on bits of paper) just as re- 
@eived from the church missions and other 
Bources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, andsoth- 
@r countries are represented, Includes a 
few commemoratives, airmails, and stamps 
Sataloguing up to 25c or more each! The 
Diggest Package of Fun in Stampdom—and 
ou might find something really valuable! 
Price only 10c¢ to serious approval! appli- 
Money back if not delighted. James- 


@ants! 
Dept. No. 5. Jamestown 


town Stamp Co 
New York 
$00 UNITED STATES For 10c! 500 United 
States—absolutely unpicked and unsort- 
ed—just as received from church missions 
Many varieties, including large commemo- 
Fatives, airmails, high denominations up 
to $5.00! Stampdom’s biggest package of 
fun—and you might find something really 
Waluable'! Price only 10c to serious ap- 
roval service applicants. Money back if 
mot delighted llustrated bargain lists 
With each order. Mystic Stamp Company 
Department 55. Camden, New York 


SCARCE Hitler—Mussolini stamp from 

Italy. MacArthur stamp from Australia 
Abyssinian Wild Elephant issue. plus host 
of others from Indo-China, New Caledonia 
Russia, Cuba (Victory Stamp). Wallis & 
Futuna Dutch Indies, China, Philippines 
@tc. Catalog value over $1.25. Only 5c to 
Approval applicants. Methuen Stamp Serv- 
ice, Inc. Dept. 46. Lawrence, Mass 


NOTICE—Readers answering ads offering 
Approvals receive a selection of stamps 
from which they may make purchases at 
Prices indicated. Ten days are allowed for 
—— and return of undesired stamps 
therwise approval applicants become sub- 
ject to Section 2350, Postal Laws & Regu- 
lations, 1932, providing penalties for ob- 
taining property by false pretense 


EXTRAORDINARY Pictorial Collection 
Nigeria — Bermuda Dutch Indies — 
Martinique Newfoundland Philip- 
pines Southern Rhodesia — Porto Rico 
- Wurttemberg Victoria —- Wallis and 
Putuna Senegal — Ceylon — _ Ivory 
Coast. Everything only 5c. Imperia] Stamp 
Box 311. Yonkers 1. New York 


STAMP Collecting is a favorite interest 

of many of the 748,593 readers of this 
magazine. This column offers an economi- 
cal way to reach them with your advertis- 
ing. Our readers will buy your stamps 
Write today for full details. Classified Sec- 
tion, Popular Science, 353 Fourth Ave., 
New York 10, N. Y. 


POSITIVELY Greatest Free Offer—Latest 
Scott's International $5.00 Stamp Album 
-covering entire World, contains 36,000 
illustrated, descriptive spaces, Scott" s 1944 
Standard $5.00 Catalogues ‘‘Philately's 
Encyclopedia’’—absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Plymouth, A-3, Bell, California 
FREE! Leeward Is.. Cayman Is.. Turks 
and Caicos plus 60 different mint Geo, 
VI Coronation poster zy to approval 
service applicants 2 condne *. stage. Tat- 
ham Stampco., Springfie Mass. 


Price) for Ic! Two mint U.S.A. 
cat. 20c; “‘queer countries” packet (Dji- 
bouti, Manchuria, etc.); scarce set Russia. 
cat. 75c. Everything for only one cent to 
approval applicants! Garcelon Stamp 
Company, Box 418. Calais. _ Maine 


FREE Roosevelt Churchill and Stalin 

Teheran meetin New Russian Com- 
memorative with jags in natural colors, to 
new approval applicants. (Send 3c postage) 
Intercity Co., Dept Y, Port Washington, 
New York 


FOUR Foreign. Plag : stamps Free if you 

will send us the Names and Addresses of 
three Juvenile or Beginner Stamp Collec- 
tors. Enclose stamp for mailing—Stamp 
Premiums, Inc., atiron Bidg., Fort 
Worth, Texas 


WORLD'S Largest D Diamond And 1 Triangle e 

Stamps. Free Stamp Magazine, Stamps 
from ighting Pree French, 20 stamps 
from 20 different Countries. Pictorials. 
Airmails. Big Bargain 5c with approvals 
Capital Stamps, Dept 10. Little Rock Ark. 


SMOKY Mountain commemorative | sheet. 

largest U. S. stamp issued, and 33 U. 8. 
including commemoratives, airmail reve- 
nues, etc. Catalogs 75c—To approval appli- 
eants for Sc. Curhan Stamp Company, 
Dept. C. Gloucester, Mass 


COMPLETE mint Commemorative Set from 

Manchukuo, plus attractive Brunei Pic- 
torial—everything just 3c to approval ap- 
plicants. Viking, 130 (P) Clinton St., 
Brooklyn, New York 


$1.00 (Cat. 





UNITED STATES approvals complete cov- 

erage fine quality, attractive rices 
Seminole Stamps, Box 436, Coconut Grove, 
Florida 


SPECTACULAR approval service for col- 
lectors using International Junior or 
} ag albums, Philatelist, Arcadia, Cali- 
ornia 


UNITED STATES, $4, $5, $10 stamps and 
U. S. Packet only 3c to approval buyers. 
Woodbine 4, Penn- 








Wineholt Stamps Co., 
Sylvania 


STAMPS from 20 different countries free. 

Quality penny approvals included. Hard- 
ing “"F, Plan, 5031 No, Harding, Chi- 
cago 25, Illinois 


FREE 15 different U.S, commemorative 

Stamps to anyone sending 3c postage. 
Benjamin Bren, Station A, Box 141, Man- 
chester, Conn. 


2 ia A STATES Nos. “182, 209. 223. 225, 

226, 486 (Mint), Fl, QE4A. 
Send soe ne. accompany. Whiton- 
Stamps, Norw Connecticut. 


ADEN No, 13-15 (Mint), only 20c with 
arranged by country Approvals, Henry 
Zimmer. 


722 Culver Road, Rochester 9, 
New York. 


FREF—Pick of 25c worth of ‘stamps from 

our first U. S. approval selection. Special 
illustrated lists included . D. Engel Co., 
38 Park Row, New York 7. N. Y. 


FREE!!! British Empire Packet. Postage 
nek Williams, 601 Archerbidg, Baycity. 
ich. 








Post- 
Bay- 


FREE! Pony Express set (facsimiles). 
age 3c. Roberts, 401 Shearerbidg., 
city, Mich. 





Post- 
Baycity. 


FREE! Western Hemisphere Packet 
age 3c. Owens, 801 
Mich. 


elshbidg., 





55 DIFFERENT United States 5c with 
Approvals. Bookman, Box 145-P, Maple- 

wood, N. J. 

MONTHLY Philatelic Shopping News, year 
25c. Stamporium, 2660-B Rochester, De- 

troit 6, Michigan. 








including Free 


127 DIFFERENT Stamps 

Fighting French, Haiti, Johore, Cochin. 
only 10c to approval applicants. Reich 
Stamp Co., 4647 Kenmore. Chicago 40, 
Dept S8 


FINE Approvals, 





freshly mounted. Fast, 

personal service, Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach 2. Calif 


SPECIAL -Airmails- 21 different, includ- 

ing Zeppelin, Triangles, Latin America, 
etc. 5c with apvrovals, Continental Stamp 
Co na 606, Dept. C, New Rochelle, New 
Yor 


BRITISH Empire Collection! ~ Burma, Cy- 

prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with Pictorial 
and Commemorative Approvals, Lyman, 97 
Nassau, New York City. 


FREE—Your choice of an‘ > 10 stamps f-om 

our first S Approval selection. List 
included. Cosmopolitan Stamp Company, 
1457 Broadway, Dept. sé. . C. 


FREE! Complete “United States’ BY 4 
catalog with 1,000 ~~ yw Send 1 

to cover mailing. Harris & C 

Buil ding, Boston, Mass 


. 99 Transit 
WAR Insignia ome 50 different in nat- 
ural colors 25c; 200 different $1.00. Ver- 
Halen Publications, 6060 Sunset, Holly- 
wood 28, Cal ‘ 
FPREE—Canadian Sets, Royal Visit, George 
VI, George V. Coronation, Jubilee, oth- 
ers, to approval applicants. Ensign, Box 
118-P. So. Orange, 


19TH Century US. Commems.. Civil War 
Revenues, Battleships, $5, $10 Stamps Free 
to U.S. Approval Applicants . —~ wees 

Stamps, 198-G Broac way. New York 


PHILATOPIC Monthly Free—Porty Pages 

—profusely illustrated. Includes Stamp 
Encyclo; ia. Empire Stamp Company. 
Dept. P Toronto, Canada 


POUND unpicked U.S. and Foreign Stamp 
mixture containing thousands $1.00. Long- 
acre Shop, 104 West 42nd, New York City. 


BRAZIL Holy Year 378 mint—8c with 
lc Approvals. Carroll's, 745C W. 
asth. Los Angeles 3i, Gal 
le TO 10c Foreign Approvals. 
Stamp Exchange, 2667 McFaddin, 
mont, Texas 


BRAZIL diamond shaped set 10c with ap- 
provals Vargo Stamps, Racine, Wiscon- 
sin. 


COLLECT Postmarks 
booklet. Post Horn Publications, 
Fifield, Long Beach 5. Calif. 


AZERBAIJEN, lume, Manchukuo,—for- 
eign packet—3c to approval applicants 
Vail Stampco—Box 251, Jamaica, N. Y 


60 DIFFERENT United States, Com- 
memoratives, 10c. Pricelist Sei- 
denberg, Cassopolis, Michigan. 


FREE—New Union South Africa war set to 
approval applicants. Charles Cleaveland, 
N. Humphrey, Oak Park, Illinois. 


LOSE Stamps? Stock Book to hold over 
400 stamps, 20c, 6—$1 00. Nu-Way, 205 
E. Broadway, N. Y, C. 2. 


BETTER grade approvals—‘‘United States 
Only” reasonable. Box 488A, Minne- 
apolis. 
1,000 GRABBAGS l5c each. 8 8 Different $1. 
Special Bags Free French included 25c. 
Sandy, 630 Bingaman, Reading. Pa. 


BUYING anything and everything in 
yA Magic Novelty, 937 Washington, 
Miami ach 39, Florida. 


DEALER'S Wholesale Catalog. Postage 3c. 
Pranksco, 5031 Queensberry, Baltimore. 

Maryland. 

EXCHANGE your duplicate stamps with 
Collectors everywhere. Particulars from 

Kurtz. Box 1051. Allentown, Pennsylvania. 








Beaumont 
Beau- 





Stamp brings free 
1315 








incl 
free. 























MEXICO Census Commemorative Set. 
Free with approvals. Pladon Stamps, 
1717-S, Idaho, Toledo, Ohio. 


54 Buy Wer Sevings Bonds and Stamps regularly. 


RECENT issues. Free Bargain List. Hob- 
by Centre, 2125 Broadview, Cleveland 9, 
io. 
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200 $3.00. 


100 DIFFERENT Airmails $1.00, 
New 


Paltra Company, 2664 Concourse, 
York 58. ya) ma 
UNITED STATES approvals. Select copies 

used and mint. Kingsburys, West Burke, 
Vermont. = 
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WELDING, SOLDERING 


ALL “Purpose ¢ electric welder uses 110/220 

volts a.c. Continuous output 20 to 160 
amperes. Handles 1/16” to 3/16” electrodes. 
Light or heavy production, maintenance, 
repairs. Vernier type controls. Farms, ga- 
rages, sh , factories. Fully guaranteed. 
Headshield, electrode holder, cables, elec- 
trodes, instructions, ready to use, $135.00 
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Box 4100, Portland 8. Oregon 
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dies, Carbons, Rods, Fluxes, Mask, etc. 
Complete directions, Operates AC-DC, 110 
Volts. No extra wiring needed, Guaranteed. 
$19.95. Save 2° send check with order. 
Super Welder Manufacturing Co., Dept. B, 
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MAKES THE P-38 DOUBLY MANEUVERABLE! 


The super-P-38 Lightning has been burn- 
ing up the skies over enemy territory for 
months . . . rolling up even more one-sided 
scores against Axis fighters. 

This great fighter, made still ae with 
a sensational increase in speed, is easier to 
handle because it is now equipped with 
“finger-tip control"’ made possible by 
aileron boosters—a unique improvement 
developed by Lockheed engineers. 

These boosters are actuated by the rev- 
olutionary Hycon “Stratopower” hydraulic 
pamp, which also provides quicker re- 
ges of other control surfaces. Asa result, 

e plane is twice as maneuverable as pre- 
vious models . .. the pilot can aim and fire 
his guns more accurately and can out-fight 
many single engined ships, even in the thio 
air eight miles up in the stratosphere. 

To help save American lives by speeding 
victory, we are forcing every facility to 
peak capacity in the production of Hycon 
“Stratopower” pumps. Until victory, all 
are reserved for fighting planes. 


For Industry—When Victory Comes 
When available to industry, the compact 
Hycon “Stratopower” pump, furnishing 
variable volume up te 3000 pound per square 
inch, will perform many hydraulic jobs better 
Other Hycon Pumps and Valves are avail- 
able today in the 3000-pound range for 
commercial applications to control or actu- 
ate dump truck lifts, giant presses, machine 
tools, remote control circuits and materials 
handling mechanisms. They will test higi 

pressure apparatus; operate brakes, clutches 
and steering devices of heavy vehicles; and 
solve a wide variety of other hydraulic prob- 
lems. Write for full information 
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SUPERFORTRESS. Tool of our new 
global air task force, Boeing's big 
B-29 is a ship of superlatives. The 
AAF cagily reports its range as 
“very long,” its bomb load as "very 
heavy,” ceiling “well over 30,000" 


Five New U.S. PI 


Get into the Fight 


fighter; 
announced the designation of the Bell jet- 
propelled plane as the P-59A Airacomet. 
While all of these have been in production 
for many months, the two that have ad- 
mittedly seen action to date are the Black 


E BRING out the Varsity, the “Sun- 

day-punchers,”’ and the dark horses of 
the AAF all in one inning! Within a few 
days of each other the Army lifted the 
wraps from its newest heavyweight combat 
aircraft. It released descriptions of the 
Northrop P-61 “Black Widow” night fighter 
and bomber killer and the Boeing B-29 
Superfortress; it named two others, the 
Douglas A-26 Invader (a super A-20) and 


BLACK WIDOW. 
Night fighting is the 
job for which the P-61 
was designed. Its twin 
booms carry radial en- 
gines. Spoilers replace 
ailerons for improved 
maneuverability. Its ar- 
mament includes 20-mm. 
cannonand machineguns 


AUGUST, 1944 


the Bell P-63 Kingcobra and it 


Widow and the Superfortress. The former 
made its debut in the Italian campaign, and 
the latter wrote headlines last month in its 
dramatic raid on Japan. (Continued) 
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SIZE of the Superfortress is illustrated dramatically by 
the fact thot the first successful airplane flight fell 
short by 20 feet of the wing spread of this new air 
giant. (Incidentally, the auxiliary gasoline engine thot 
helps electric motors raise and lower the B-29's flaps has 
the same horsepower as the engine on the Wright plane.) 
The special Boeing "117" wing is unusually long and slen- 
der, with an aspect ratio of 11.5—practically the same 
as thet of a soaring glider. This wing alone weighs as 
much as a loaded DC-3 transport. Silhouettes ot right con- 
trast the Superfortress with its “little” brother the B-17 


The P-63 Kingcobra is a larger and great- 
ly improved version of the Bell P-39 Aira- 
Cobra. The P-59 Airacomet (P.S.M. Apr. 
"44, p. 85), heretofore regarded as a sort of 
trainer for jet-propelled aircraft, now ap- 
pears to have been a fighter all the time, 
for the designation P-59A .can only mean 
that it was designed for combat 

The P-61, designed exclusively for the 
Hight interception of enemy bombers, is the 
only American fighter to have radial engines 
along with twin tail and the only 
military aircraft to use spoiler control in 
place ailerons. (This feature was pio- 
neered by Northrop on his litth flying 


booms, 


o! 





B-29'S FOUR ENGINES HAVE 


The four-bladed propellers of these 2,200-horse- 
power Wright Cyclone engines turn more slowly than 
those of any other plane—only 35/100 of the en- 
gine speed—but because of their 16-foot diameter 


B-17 FLYING FORTRESS 


wing” a few years ago.) It combines a top 
speed well over 300 m.p.h. with an unusually 
low landing speed of approximately 70 m_p.h., 
which makes night operation from difficult 
fields possible with a greater degree of safety 
than ever before. In addition to 20-mm. 
cannon and a power turret with .50 caliber 
machine guns, it carries special night-fighter 
equipment. The engines are 2,000-horse- 
power Pratt & Whitneys. Crew consists of 
two or three men. 

The Boeing B-29 Superfortress was de- 
signed to carry the air war to any part of 
the globe. Here are some little-known facts 
about this giant ship, whose fuselage is 


THE POWER OF 103 AUTOS 


the blade tips trave! at the usual speed. Like most 
other big planes, the Superfortress is designed to 
take bigger and more powerful engines as they be- 
come available. The cars compared above are 85-hp. 





B-29 SUPERFORTRESS 


almost big enough for a station wagon to be 
driven through from end to end: 

Although its operating altitude is officially 
announced as being well over 30,000 feet, on 
its first flight it flew to a height of but 15 
feet. It was taxied about the field for two 
weeks before it ever left the ground. On 
September 15, 1942, it made its first flight— 
a short hop to 15 feet above the ground. 

While the B-29 weighs about twice as 
much as the Boeing B-17 Fortress, it has 
no more drag when in flight than the 
smaller ship. Lowering the landing gear 
doubles its drag, while stopping two of its 
engines and letting the propellers rotate 
with the power off increases the drag by 
60 percent. The B-29 is the most stream- 
lined airplane in the world. 

Within this streamlined shape are hidden 
many features that would delight the heart 
of a Ripley. A gooey zinc chromate com- 
pound around the windows never dries! This 
seals the glass securely against changes of 
pressure and checks vibration. A quilted, 
soundproofed blanket over the crew com- 
partments is made of 40 percent genuine 
Japanese kapok. The plane has two com- 
plete electrical systems, one of 24 volts DC 
current and one of 115 volts AC. There is 
a four-bunk built-in hospital unit with first- 
aid and oxygen equipment. 

The ship contains the first powered turret 
containing a 20-mm. cannon, and the clever 
gun sights hold the fire of the many guns 
until the enemy planes are within the cor- 
rect range for sure hits. 

Over 25 different materials, ranging from 
leather to magnesium, are used in the con- 
struction of this ship. One piece of magne- 
sium, the largest casting of this precious 
lightweight metal ever used in any aircraft, 
will take a shock load of over 16,000 pounds 
without a whimper. 

Only the landing gear is hydraulic, for 


LANDING GEAR of the B-29 weighs more 
than three tons, while the nose gear alone is 
heavier than a loaded light plane. The three- 
foot dual nose wheel casters and the plane is 
steered on the ground by braking the main gear 
and varying speed of engines. At right, the 
Superfortress is compared with a Culver Cadet 


B-29 with WHEELS DOWN NEEDS AS MUCH POWER 
TO PULL IT THROUGH AIR AS TWO B-29'S REQUIRE AT 
THE SAME SPEED WITH THEIR WHEELS UP 


this is the most nearly 100-percent electri- 
cally operated airplane in the world. (Owing 
to a slight “bug” in an early model, 580,000 
electrical connections had to be resoldered. ) 

The metal skin of the ship would cover an 
area of over 7,000 square feet, or about one 
sixth of an acre. The Boeing “117” wing 
designed for this ship carries the heaviest 
wing loading ever imposed on any man- 
made pinions. Each square foot of this 141- 
foot wing will safely carry a small boy’s 
weight. The preflight check takes nearly 
45 minutes in the hands of five skilled crew 
members. Over 8,000 hours were spent in 
wind-tunnel tests of scale models and com- 
plete parts before the first flight tests. A 
year was spent in making clay models of 
the engine nacelles and testing them in the 
tunnel before the perfect shape was decided 
upon. Scaled-down sections of the tail sur- 
faces were attached to a B-17 and flown 
before they were built for the B-29. The 
nose gear was scaled down and then tested 
upon another plane before the full-size gear 
was built. Much special equipment had to 


be constructed for these tests, ranging from 


tiny instruments to a building so gigantic 
that it was named “‘the Cathedral.” 

The final test required by the Army be- 
fore the B-29 was accepted was for the 
entire ship, loaded with the equivalent of 
bombs, crew, guns, fuel, and equipment, to 
be lifted and dropped from a height of 27 
inches in a free fall. The ship came through 
this test twice, once in a horizontal and 
once in a canted position. 

There are built-in ash trays for the crew 
members, luxurious seats, cushions, and 
hangings all in restful green to reduce com- 
bat fatigue. Special air conditioning and 
ventilation help keep the crew fit to fight, 
while heaters keep trigger fingers nimble at 
high altitudes. 

The bomb bay (Continued on page 254) 








MOST POWERFUL air- 
craft engine in te world, 
the new air-cooled Allison 
now in production for the 
AAF promises to add sev- 
eral hundred horsepower 
to most of our single-en- 
gined fighters. Rated at 
approximately 3,000 hp., 
it has 24 cylinders ar- 
ranged in four banks of 
six cylinders each and 
weighs considerably less 
than a pound per horse- 
power. Asa result of sim- 
plified design, 97 percent of 
the new engine's parts are 
interchangeable with those 
of the Allison V-12, which 
now powers the P-38, P-39, 
and P-51. 


THUNDERBOLTS will 
hit our enemies harder 
than ever now, with the 
improvements being in- 
corporated in the P-47 
by Republic Aircraft. 
These new features in- 
clude an entirely new 
silhouette, an electrical- 
ly operated “bubble” 
canopy that gives the 
pilot ‘“‘around-the- 
clock”’ visibility, in- 
creased engine power, 
and larger internal fuel 
tanks that double the 
ship’s range. As a fight- 
er-bomber it can carry 
up to a ton of bombs. 


A SMASH HIT was registered by 

the AAF’s new rocket guns when, = 
in making their debut in the Pa- —e 
cific, they sank 40 Jap landing 
barges. Shown being used by an 
Airacobra in this conception by 
our artist, the guns are also used 

on other planes and are aimed 
and fired like the conventional 
fixed wing guns. 
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“ROBOT PLANES” used by the Nazis in above, reproduced from a British official 
their abortive counterinvasion terror attack photograph, shows details learned from an 
on England are now revealed as jet-pro- (examination of specimens shot down by the 
pelled, gyroscopically controlled miniature RAF. Installations found intact in Nor- 
aircraft carrying heavy charges of high ex- mandy indicate that the Germans used two 
plosive. The “provisional” sectional drawing types of planes, plus ordinary rockets. 


FRAGMENTATION BOMBS that are 
carried and dropped in clusters by a new 
device developed by the AAF’s Matériel 
Command are proving more deadly than 
ever to the enemy’s troops and grounded 
planes. Strapped together to form a com- 
pact unit, a large number of these bombs 
can be carried in any service bomb rack. 
On release, an arming wire frees the 
straps and the cluster breaks apart in the 
slip stream. In a predetermined dispersal 
pattern the bombs stabilize and arc down 
to the target. As each bomb hits, it scat- 
ters its shrapnel to a distance of 200 feet 
in every direction. 


A cluster of fragmenta- 

- tion bombs attached to 

if iad al ‘ the fuselage of a Thun- 
tii ni derbolt and ready to be 
showered on the enemy. 

On release, the cluster 

will break apart quickly 

in the plane's slip stream 


W. M. Neff, supervisor 
of Matériel Command's 
Bomb Rack Unit and de- 
veloper of the new bomb- 
dispersal method, looks 
over one of the clusters 
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g enemy supply routes, 
Axis shore installations. 


quick-firing gun and a 
y in the Mediterranean, the 


200 mines alon 


but also sank 40,000 tons of shipping, and shot up 


gerous task of setting traps for enemy ships, 


prepared for offensive action. Six torpedo tubes in the 
-inch "tin fish" carried in a torpede compartment forward. 


mounts a four-inch dual-purpose 


weapon. On one stretch of dut 


In addition to its difficult and dan 
first submarine of this class not only laid | 


the mine-laying sub is 
bow fire standard 21 
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News. Fifty mines are carried in a 
essel 


y lines. Key features of these s 
the detailed drawing above, made 


mine rolls on its wheeled base alo 


g the entire length of the v 


disrupting seaborne suppl 
er raiders can be seen in 


by G. H. Davis for The Illustrated London 
a door at the stern. The cross-section view show 


MINE-LAYING SUBMARINES of the British Ro 


in enemy waters, 
cialized underwat 
superstructure runnin 
tower. For laying, a 


SMITH THREE-INCH GUN adopted for use by the British Home 
Guard rolls into action on two huge disk wheels, towed by a ring at 
its muzzle. For firing, it is tipped over so that one wheel becomes 
the base and the other a top shield. The smoothbore weapon (really 
a breech-loading mortar) throws two kinds of eight-pound projec- 
tiles, one with vanes, carried on a limber built like the gun carriage. 


DON’T BOIL A COMB unless it is 
made of Cerex. That’s the moral 
of the picture shown here. Cerex 
is a new heat-resisting plastic 
made by the Monsanto Chemical 
Co., St. Louis, Mo. The picture 
shows an ordinary comb gone limp 
from boiling, while its Cerex com- 
panion is unaffected. The entire 
production is now being devoted to 
war uses in which the requirements 
are resistance to heat and corrosive 
chemicals, high insulating quali- 
ties, and great strength. Future ap- 
plications to industry include a large 
variety of everyday items ranging 
from teething rings and bottle 
warmers to poker chips and automo- 
bile and electrical accessories. The 
chemical composition is secret. 


MOBILE POWER UNIT is an eight-car train to supply electric en- 
ergy to wrecked cities recaptured from the Germans. Made by 
Westinghouse, this is the first roving power station completed for 
use abroad. It produces 5,000 kilowatts of power, which is enough 
for a community of approximately 10,000 persons. The cars below 
contain equipment for condensing spent steam issuing from the 
turbine generator. 
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By ALDEN P. ARMAGNAC 


OW big an army, navy, and aerial ar- 
mada should the United States main- 
tain after the war is won? 
None too soon can this question be asked 
even amidst the heat of battle, the roar 
of artillery, the blast of bombs. For the 
future armed might of America and our Al- 


gutta aeaous 


~ 


lies may well decide whether or not we can 
prevent a World War III-—a holocaust that 
would make its predecessor seem tame by 
comparison. 

What are you going to do about it? In 
striking contrast to countries like Germany 
and Japan, where the military holds the 
reins of government, the United States em- 
ploys armed forces established by the peo- 








ple and subject to their will. Our Army and 
Navy can do no more than recommend how 
many men and what equipment they need. 
You, through your Congress, have the final 
say. 

Let's look at some of our postwar prob- 
lems, then, and see how they may best be 
met. As far as possible, this article repre- 
sents the views of those best qualified to 
speak for the Army, the Navy, and Con- 
gress. Wherever statements are not specif- 
ically quoted, however, they are to be taken 
as the opinion or speculation of the writer. 

At the outset, several basic considerations 
seem to offer a foundation for this coun- 
try’s postwar military program. 

First, we have already taken preliminary 
steps in international negotiations for a 
postwar council of powers for the suppres- 
sion of war, a project which in principle can 
only be heartily approved—as evidenced by 
the endorsement of public leaders regardless 
of political party lines. It would be less 
than frank to fail to acknowledge, however, 
that no man knows how long it may take 
t® work out all the details of such an or- 
ganization. Quite possibly it might not be 
feady to function until some!time after the 
War. One widely discussed plan calls for a 
World Assembly of the more than 30 United 
Nations, grouped as an advisory body around 
an inner World Council consisting of the 
“Big Four" military powers—the United 
States, the British Commonwealth, the 
U.S.S.R., and China. It would derive its 
‘teeth"—an International Police Force 
from voluntarily contributed armed power 
Under the individual control of member na- 
tions. Therefore, there need be no inconsis- 
fency between such a plan, and land, sea, 
@nd aw forces desiqned to meet the imme- 
Gate and particular needs of the United 
States 

Second, we might as well realize that our 
decades of immunity from overseas attack, 
thanks to the natural barriers of two great 
@ceans, have come to anend. We remember 
Pearl Harbor, and we have seen Alaska 
Gombed and-—-temporarily, at least—in- 
Vaded. Our own Navy's giant flying boat 
Mars, of which 20 duplicates are on order as 
Cargo craft, can cross the Atlantic and re- 
turn without landing. True, most of its load 
would have to be gasoline—but it would be 
rash to deny that superplanes of the future 
will carry bombs, too. And why restrict an 
enemy to nonstop flights? Consider the 
amazing air routes we have developed dur- 
ing this war—-for example, the 11,500-mile, 
84-hour “Cannonball” air express from this 
country to India—and reflect that with the 
bases in hostile hands, the planes might be 
flying the other way. Early in the war, one 
of America’s largest steel-making firms in- 
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ONLY ARMED PREPAREDNESS CAN 
KEEP OVERSEAS INVASION ARTERIES 
FROM BEING TURNED AGAINST US 
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SOME OF THE WORLD'S MAJOR 
OCEAN ROUTES BY SEA ( ) 
AND BY AIR ( >, WITH A 
PROPOSAL FOR THEIR JOINT 
CONTROL BY THE AMERICAN 
AND BRITISH NAVIES 
AS INDICATED BY FLAGS 























WE MUST KEEP OUR LEADERSHIP IN DEVELOPING WEAPONS 


Just as the acknowledged superiority of American 
ordnance has proved a decisive factor in the pres- 
ent wor, so our ability to build better weapons 
and more of them will be remembered by would-be 
world conquerors of the future. An example of the 
powerful guns that will guard the peace is our new 
200-millimeter gun, shown in the photograph below 
alongside a captured German |70-mm. piece under 
test at the Aberdeen (Md.) Proving Ground. In the 
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drawings, the performance of the new U. S. heavy- 
weight slugger is compared with that of the German 
weapon and also of the U. S. 155-mm. gun. Note 
that the 200 throws a projectile nearly twice as 
heavy as the one hurled by the Nazi gun, and throws 
it nearly two miles farther. If we are to maintain our 
leadership in ordnance, we must not repeat our old 
mistake of losing ground by letting research and 
replacement languish as soon as the war has ended 
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stituted elaborate air-raid precautions at its 
Chicago, Gary, and Pittsburgh plants, an- 
ticipating the possibility of inland bombing 
from a base in Greenland or, perhaps, in the 
sparsely settled neighborhood of Hudson 
Bay in Canada 

But are we going to wait until an enemy 
sets up bases within convenient striking 
range and launches upon America the rav- 
ages of “total warfare” against men, wom- 
en, and children that Europe already knows 
only too well? Twice before, our Allies-to- 
be have gained us precious hours to pre- 
pare, by doing our fighting for us. We dare 
not count on being as lucky again. 
At the first threat of trouble, we 
must be prepared to carry the war 
to the enemy—to blast his outposts 
with long-range bombers, to bring 
his ships under the guns of our 
own, and to rush fast troop con- 
voys to hurl back his advance. 

Because preparedness costs mon- 


FOOD preserved by modern methods 
will enable us to keep our reserve fighting 
ships victualed for instant action (see 
page 71). This is a demonstration model 
of the Megatherm, which sends high-fre- 
quency waves through food to kill germs 


ROCKET WEAPONS 
will probably play a large 
part in postwar prepared- 
ness programs. Here a Beau- 
fighter of Britain's R.A.F. 
Coastal Command has just 
fired two rocket projec- 
tiles. Note the trail of 
rocket vapor partly blan- 
keting the tail assembly 


Ground crewmen loading the 
rocket projectiles into the 
guide rails under a wing. 
Four rockets are carried 
on each side. They can be 
fired in pairs, or all eight 
in one salvo. Beaufighters 
armed in this manner have 
taken a heavy toll of Nazi 
shipping in the North Sea 


ey, wishful thinkers prefer to believe that 
each war will be the last, and let the armed 
forces get along as best they can on a pit- 


tance during peacetime. If they only knew 
it, the price of a battleship or a coast-de- 
fense gun is a mighty worthwhile insur- 
ance premium against war. A bully thinks 
twice before picking on a big fellow. And 
if war does come, how much better to have 
invested in a balanced preparedness pro- 
gram, from year to year, than to be forced 
to the more extravagant, hang-the-expense 
expedient of trying to create a military ma- 
chine overnight! (Continued on page 70) 
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FLEET FIGHTS FAR FROM HOME IN NEW NAVAL STRATEGY 


Postwar naval planning will be based on the concept of a mobile, self-sufficient fleet. In the past, a 
navy was tied to its fortified bases and its battle — dwindled in proportion to the distance 
from the nearest base, as represented by diminishing silhouettes in the upper part of the drawing. 








Big ships could not operate far from dry docks large enough to repair them after damage in battle. Now, 
with huge floating dry docks accompanying the fleet, any anchorage becomes a naval base and striking 
range is almost unlimited. This new strategy explains the daring advance of the U.S. Navy in the Far East 


MAINTAINING AN AIR FORCE means more thon just 

having a given number of planes and flyers. Research and Of course it would be a stag- 
production must replace losses by wear, obsolescence, and acci- gering burden upon the taxpayer 
dent. Personnel must be constantly replenished by training to maintain our forces on a per- 
menent war footing, and no one 
expects to do it. By combining 
wise economy with farsighted 
planning, it should be possible to 
keep the United States in the 
front rank of military powers. 

And now to get down to brass 
tacks, and see how these consid- 
erations would shape our future 
Army and Navy, and their re- 
spective air services. 

In attaining its full wartime 
strength of 7,700,000 men plus the 
recruits now being used as re- 
placements, the Army has found 
itself too close for comfort to the 
absolute limit of American man- 
power. Its present force numbers 
more than twice the one it raised 
in World WarlI. Agriculture and 
vital factory occupations, more 
important to war effort than ever 
before, keep whole divisions im- 
mobilized on the home front. 
More startling, in the eyes of mili- 
tary doctors, is the alarming pro- 
portion of rejections, for physical 
defects, among men of prime mili- 
tary age. 

Universal military service, such 
as European countries have long 
found necessary, would offer a 
two-way benefit to American 
boys, Brig. Gen. John McAuley 
Palmer recently told the House of 
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An alternative to disarma- 
ment is this plan under which 
reserve planes, military equip- 
ment, and ships would be laid 
up, ready to be manned with- 
in 48 hours by conscripts 
trained by universal service 





“MINUTE-MAN” 
SILICA GEL MOBILIZATION 


PROTECTS PLANE PARTS APPLYING RUSTPROOF COATING 


Laid-up machinery would be protected CODED ALARMS 


against rust by silica gel, calcium chloride, 
and other moisture-absorbing chemicals. “a 
Modern metal preservatives, applied with a 
spray gun, would coat exposed surfaces with 
a corrosion-resisting film that can be re- 
moved at short notice. Coded alarms, re- 
DANGER - 


porting conditions of alert, danger, and ac- 7 _ 
tion (right) would signal for successive steps AEST. eo Pati vad SEA 
in the elaborately planned procedure of put- MAN SHIPS, LAND PLANES UP 
ting the nation's defense setup into motion VEHICLES, AND = ACTION DIVISION TS 
PLANES REPORT TO ARMY 
HEADQUARTERS 


























Representatives’ Select Committee on Post- 
war Military Policy. Its immediate pur- 
pose, of course, would be to train them as NEARLY 
potential soldiers. And if need be, who } Fenn 
would not rather fight for his country—and 
his own skin, too—with long experience to 
rely upon, than as a comparative novice? 
At the same time, General Palmer points 
out, the proposal would prove a boon to the 
physical and mental well-being of young 
America. It would start youths through life 
with the glowing health and the self-disc* 
plined character that mark a typical Army 
man—and a successful civilian. Comment 
among service men, legislators, doctors, and 
educators, enthusiastically backs him up. 
A tentative plan calls for a year of mili- 
tary training after graduation from high 
school, to be (ontinued on page 240) HALF A DOZEN GOMBERS OF THE 


FLYING FORTRESS TYPE, DURINGA 
SIX-HOUR MISSION... 


BOMBS VS. FUEL. While existing bombers 
could fly the Atlantic and return without landing, 
fuel requirements for such a trip cut the possibie 
bomb load to little or nothing. However, big super- 
bombers of the future may put America within easy ... CONSUME ABOUT 11000 GALLONS OF GASOLINE 


bombing range of an enemy on another continent 
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Freighters Snatched from 


Repair-Yard Miracles 
Save Torpedoed Ships 


By VOLTA TORREY 


OR guns and shells, vehicles and fuel, 

food and clothing, our Armies overseas 
depend on a great chain of ships. An infan- 
try division can shoot off 542 tons of ammu- 
nition in one day. An armored division can 
consume 78,000 pounds of food in the same 
period of time. In a single hour a mecha- 
nized division can use up 18,000 gallons of 
gasoline. 

Every link in the enormous chain required 
to carry supplies to men fighting a two- 
ocean war is precious. The loss of a single 
freighter or tanker can be like the loss of a 
horseshoe nail for want of which a horse 
was lost, a rider was lost, a battle was lost, 
and a kingdom fell. A ship, moreover, can 
be knocked out in many ways—by rocks, 
by collisions, by gales, by mines, by bombs, 
by shells, or by torpedoes. 

But ships that seemed as irreparably 
damaged as Humpty Dumpty have been re- 
stored to service on the 56,000-mile sea 
routes of the United Nations by the heroism 
of their crews, the skill of salvagers, and 
the ingenuity of engineers. Enough vessels 
to comprise a great merchant fleet have 
limped into the big ship hospitals on both 
U.S. coasts, with long rips in their bellies, 
huge holes in their sides, and even whole 


sections missing—and then emerged a little 
later as seaworthy as ever. Even ships that 
the enemy succeeded in blowing in two have 
been enabled to resume their war work by 
miracles of ship surgery. 

One dark night off the Carolina coast, the 
two-year-old tanker Esso Nashville leaped 
from the water and fell on her side. A Ger- 
man submarine had torpedoed her. Capt. 
Edward V. Peters fell into the sea when he 
slid down the pilot’s ladder toward a life- 
boat. Lest the boat be smashed against the 
ship’s side, he ordered it pulled away with- 
out him. The wind and sea soon carried it 
too far off to return for him. The captain's 
leg was fractured and his chest was injured, 
but he floated himself back onto the tank- 
er’s sagging deck. Painfully, he made his 
way aft to the engineers’ quarters, band- 
aged his leg, and then hoisted the ship's 
ensign upside down as a distress signal. 

By morning, the whole forward section 
of his ship had broken off and vanished. But 
three naval vessels sighted the floating 
wreckage. The captain went overboard 
again and was rescued. 

Now the Nashville is back in service. The 
stern section of the vessel, containing the 
propulsion machinery and its auxiliary 
equipment, was boarded by salvagers and 
repaired enough to keep it afloat. This bat- 


Hit below the belt by two 
Nazi torpedoes, this rug- 
ged British ship refused 
to go down. When the crew, 
who had hastily abandoned 
her, saw that she was go- 
ing to stay afloat, they 
reboorded her, turned her 
bow toward New York, and 
ran her straight into the 
yards of the Todd Ship- 
yards Corp. There unbeliev- 
ing salvagers found this 
tremendous wound in her 
side. By putting more than 
a million and a half pounds 
of material into her, how- 
ever, workers had her back 
in service in record time 
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Coming in on a stern and a prayer, ships even more badly bat- 
tcred than this one (which appears to have been the victim of 
a crushing “one-two punch” from a Nazi bomber and submarine} 
have been known, by some miraclo, not only fo make port, but, 
after a bit of naval surgery, to have gone steaming out to the 
fight again as seaworthy as ever. By comparison with others 
that have limped home, this ship was only moderately wounded 
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tered relic was towed to the Bethlehem Steel 
Company yards near Baltimore, where the 
ship had been built. Divers descended and 
trimmed off enough of the jagged, twisted 
plates to permit the salvaged section to 
enter a dry dock. Big prefabricated parts 
were swung into the dock with cranes, and 
a whole new forward section was built and 
added to the fraction of the ship that had 
been saved. The Nashville was rechristened 
by the same lady who had cracked the cham- 
pagne bottle that launched the vessel the 
first time, and sent back to sea. 

Another reborn tanker is the Z. H. Blum. 
She was severed by a torpedo, and several 
men perished in their haste to abandon her. 
The after section sank, but the forward part 
remained afloat and was towed to Norfolk, 
Va. Salvagers then went out and lifted the 
300-foot after section out of Davy Jones’s 
locker, took it into port, and put the Blum 
together again. 

Modern methods of building ships have 
made such feats possible. Each cargo hold 
is partitioned off from the others by a wa- 
tertight bulkhead. A collision bulkhead walls 
off the bow, and an after-peak bulkhead 
forms a rear guard against damage to the 
whole ship. Each section has sufficient buoy- 
ancy to float by itself. And the partitions 
are so sturdy that even high-octane gaso- 
line in one section of a tanker sometimes 
has been undisturbed by fires and explosions 
destroying other sections. 

But courageous and able seamanship also 
accounts for the survival of many crippled 
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vessels. In the Pacific, a torpedo punched 
a hole in the hull of the W. &. Rheem large 
enough for a locomotive to enter. Shifting 
cargo and using the port and starboard en- 
gines skillfully, Capt. G. A. Johnson went 
ahead and delivered his goods—including 
535 of 850 iron barrels of lubricating oil that 
had been in a damaged hold—to the U.S. 
Navy. The Rheem then waddled home 550 
miles for repairs. 

The big yards along the American coast 
are equipped to perform almost any kind of 
operation on a damaged ship. But amputa- 
tions, substitutions, and other jobs often 
must be done in foreign ports with inade- 
quate facilities and materials. Hence, a 
whole series of operations is sometimes 
necessary to make a ship as good as new. 

The shallow-draft, lake-type tanker Pe- 
dernales was one of four ships torpedoed 
one night early in the war by a submarine 
that slithered in close to the big American 
refinery at Aruba, in the Dutch West Indies. 
The Pedernales was riding \t -nchor, loaded 
with crude oil and already covered with 
smoke from another burning ship, when she 
was hit smack in the middle. 

“She folded up like an old “hoe,” says a 
Standard Oil official who heard her howl of 
pain. Her anchor let go and she drifted 
along the shore in flames. Several members 
of her crew were lost, but the tanker was 
saved. 

Tugboats shoved her into shallow water. 
Her bow and stern protruded at sharp 
angles, while the sea ran over her ruptured 
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IS REBORN 


2 This is how the Nash- 
ville looked a month 
after the work of recon- 
struction was begun. Pre- 
fabricated bulkheads, six 
to 12 tons in weight, were 
lightered to the dry dock 
and quickly put in place 


Two thirds of her re- 

built, and rechristened 
by the same woman who 
first cracked a bottle over 
her bow, the Nashville, 
five months after she was 
towed home, is shown back 
in service for the Allies 


se 


midsection. Oil and water were pumped 
out of some of her tanks, and blown out of 
others with compressed air. The exposed 
parts of the plates holding her two ends to- 
gether were cut away with acetylene 
torches. Then the salvagers dynamited the 
middle out of her. Divers did this by taking 
down small charges, placing them against 
the plates at carefully chosen points, and 
covering them with sandbags. 

When severed, the ship’s two ends righted 
themselves and floated uncertainly about a 
hundred feet apart. Leaving the debris of 
her midsection on the ocean’s bed, tugs 
towed each end of the vessel to a marine 
railway about 20 miles away. Each end 
was run ashore on the tracks, trimmed and 
to within about two feet of a bulkhead, and 
allowed to slide back into the water. 

The tugs then maneuvered the after sec- 
tion into line with the forward section. This 
was like bringing the two ends of a broken 
bone together. They were lined up and tem- 
porarily attached with 12 by 14-inch tim- 
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bers and 10-ton chain falls. Then the two 
parts were hauled up on the marine railway 
a second time, and steel plates were welded 
across the short gap left between them. But 
no effort was made to make those plates 
watertight, because the bulkhead walls 
would keep the sea out of the rest of the 
ship. 

The Pedernales originally had been about 
360 feet long. Without her midsection, she 
measured only about 110 feet. 

The repair crew at Aruba built a tem- 
porary wooden pilot house on her to replace 
the burned-out superstructure, overhauled 
her engines, and launched her without cere- 
mony. Capt. H. McCall and the surviving 
men\bers of his crew sailed this “ship with- 
out a middle” to Baltimore under her own 
power. 

There, in the meantime, a new midsection 
had been built for her. So the Pedernales 
was cut in two again. The new midsection 
was launched sidewise and floated in be- 
tween the two ends. All three parts were 
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SHIP REPAIRS (continued) 


1 This view of the underside of the German-built Nor- 
wegion tanker, the M. S. Solfonn, shows the cement 
debris that was dynamited out of her during the process 
of rebuilding her bottom, which was ripped to shreds 
when she slammed into the rocks off southwest Africa 
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5 Here a few of the damaged plates have been re- 
moved. Suddenly freeing herself from the rocks at a 
moment when her skipper thought she was going to crack 
in two, the Solfonn was towed to the Cape, from where, 


efter preliminary repairs, she limped home to Baltimore 


then carefully lined up in a dry dock and 
welded together. Nine months after a sub- 
marine commander had reported that tank- 
er knocked out, she went back to work. 

Another ship that came home looking like 
something out of a marine architect’s night- 
mare was the Grace Line freighter Santa 
Maria, She had hit a mine. 


Her captain, Robert J. Twaddell, a vet- 
eran of 15 years at sea although only 31 
years old, was knocked out by the explosion. 
When revived by a geyser of water that 
sprayed the bridge, he looked out and saw 
that 80 feet of the bow of his ship had dis- 


appea red. 
The headless Maria was tossing like a 
rocking horse. Two ponton hatches were 


2 Because of the cramped quarters, the only way 
to remove the debris was by wheelbarrow. At the 
Cape of Good Hope, where the Solfonn was origi- 
nally taken for repairs, some 600 tons of cement 
were poured into her to patch her sievelike bottom 





4 This is how the Solfonn’s new underside looked 
by the time the ship surgeons were through fix- 
ing her up. Before she could be eased into the dry 
dock, however, divers had to go down and make sure 
her accident hadn't left any dangerous obstructions 


impaled on the antiaircraft guns on the fly- 
ing bridge. Sisal from the forward hold had 
been thrown over the fore and main trucks 
to the poop deck. The forward gun and the 
two men tending it had vanished. One man 
was fished out of the sea later, the other was 
never found. 

The ship’s second hold remained water- 
tight. Water ballast in its deep tanks di- 
verted the explosion’s force upward. The 
chief engineer shut off the electricity, which 
was short-circuiting everywhere, in time to 
prevent a fire. And young Captain Twaddell 
got his decapitated freighter into an African 
port. 

The only steel he could obtain there to 
patch his vessel with was in the form of a 
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To speed the work of removal, the concrete was 
dumped from the wheelbarrows into these con- 
veyors. The final repair work, shown in the photos on 
these pages, was done in a 20,000-ton floating dry 
dock at the Baltimore yards of Bethlehem Steel Corp. 
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The tanker as she appeared on the “operating 
table." One of the most difficult parts of the 
job was the blasting, partly because of the neces- 
sity of keeping her evenly ot rest on keel blocks. If 
she had toppled, she would have wrecked the dock 


cofferdam that had been used to fix up a 
French battleship. With the help of three 
French naval officers, Captain Twaddell got 
that cofferdam converted into a new bow 
for his ship. To make it fit snugly, 20 feet 
of twisted wreckage had to be cut off the 
Maria. But even then there was the prob- 
lem of how to attach this 56-ton makeshift 
bow without the use of a dry dock. 

The keel of the Maria’s stubby forepart 
was tilted to within four inches of the sur- 
face of the water by shifting as much 
weight aft as possible. Members of the crew 
stood on the stern to help. The crude bow 
then was swung into place by a floating 
derrick and partly attached. Finally, the 
forward end of the ship was raised a few 
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4 When the Solfonn went aground she hit so hard that 

her captain, who was tossed out of bed, thought she 
had been torpedoed. Tugs from the mainland came out 
and tried unsuccessfully to pull her free. Some of the 
damage to her inner-bottom construction is revealed above 
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Photos from Bethlehem ‘Steel Corp. 


The tanker as she was towed from the graving dock 
to the outfitting pier. To make a new woman of her, 
1,000,000 pounds of steel plating and 1,500,000 pounds 7 
of internal steel were used. Salvagers call her the big- * 

gest repair job ever done in an East Coast shipyard 


more inches with the derrick’s help and the 
bottom plates were connected. 

After a test run, the Maria crossed the 
Atlantic under her own power at an average 
speed of more than 11 knots. 

The Nashville, the Blum, the Rheem, the 
Pedernales and the Maria are but a few of 
the hundreds of crippled vessels that seamen 
and ship surgeons have restored to the all- 
‘important job of keeping supplies moving 
swiftly to the fighting forces of the United 
Nations. It is impossible to list them all. 
But there’s one more gallant old girl whose 
story can and should be told. She’s a Nor- 
wegian tanker, built in Germany, and chris- 
tened M. S. Solfonn—which means “Sun 
Glacier,” or “Snow (Continued on page 227) 
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Whal Aboul Festwar 


It Can—and Should—Go Places, but in the Meantime There 


Are a Lot of Troublesome “‘Ifs.”’ 


Sound Broadcast Reception, 


on the Other Hand, Is Due for Immediate and Vast Improvement 


PART I! OF A SERIES ON ELECTRONICS AFTER THE WAR 


yo probably think, as does almost 
every one else, that you will bave a 
television set in your home soon after 
the end of the war which will be 
a combination theater, baseball field, 
football gridiron, movie screen, ani- 
mated newspaper, concert stage, and 


all entertainment rolled.into one. You 


may be wrong. 

the cold fact is that television, much 
as it bas been icized, bas actually 
been a commercial failure. And it may 
well be a disappointment for years to 
come if we don’t use our new war-born 
knowledge of electronics to provide a 
projection-type receiver selling for not 


By CARL DREHER 


"De. Alnea 3 @ is a serious thing,” 


Dr. Alfred N. Goldsmith observed in 
the early days of broadcasting. He was 
right: entertainment has remained the most 
important function of the mass communica- 
tion services. It is important to instruct 
people, but in a nervous and complex civili- 
zation like ours it is even more important to 
amuse and thrill them. Of course the one by 
no means excludes the other; actually a 
medium like radio teaches best when it in- 
terests and intrigues the audience. What, 
then, is the future role of electronics in 
providing entertainment in this broad sense ? 

Television has been called a casualty of 
the war. The truth is that it was a casualty 
of peacetime. It had no job. It was a com- 
mercial failure. 

It was the war that gave television, or the 
people employed in ingenious but unsuccess- 
ful efforts to make it into an industry, some- 
thing important to do. Television provided 
skilled personnel as a nucleus for the de- 
velopment, manufacture, and operation of 
vital electronic equipment for the Army and 
Navy. It was no small contribution—and it 
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more than $200, a larger image, better 
definition and greater brilliance, and 
possibly color, too. 

Carl Dreber throws light on these 
problems in this authoritative forecast, 
and discusses as well the future of 
FM (frequency modulation) in sound 
broadcasting. He was one of the early 
radio amateurs, subsequently a radio- 


telegraph operator and engineer, then 


engineer -in-charge of WJZ and the 
first RCA broadcast network, chief en- 
gineer-of RCA Photophone, and direc- 
tor of recording for RKO Studios. He 
bas been a frequent contributor to 
POPULAR SCIENCE MONTHLY. 


may turn out to be bread cast upon the 
waters. There is every reason to expect that 
after the war the armed services and the 
war industries will repay their debt in the 
form of improved, simplified, less expensive 
equipment, and that in consequence tele- 
vision will achieve the mass acceptance and 
economic success which previously eluded it. 

Prewar television was a commercial flop 
primarily because it was not good enough 
technically, and in consequence did not offer 
enough for what it cost. The image was too 
small. It was not clear enough. Those who 
were actually trying to make television into 
a medium of entertainment, as distinguished 
from those who were writing the ballyhoo 
for it, know that it was virtually limited to 
close-ups even in the studio, and that the 
actors were not recognizable in the average 
two or three-shot, with the camera cutting 
them off at the waistline. 

Outdoors it could pick up objects only 
under the most favorable light conditions, 
and here again the smallness of the picture 
made full shots little more than a challenge 
to the spectator’s imagination and an ap- 
peal to his forbearance. Too frequently, 
also, there were transmission troubles and 


POPULAR SCIENCE 





WATER-COOLED » ™ 2. 
MERCURY-VAPOR war, 
LAMPS J i, Fd so i 


—_ 


ADJUSTABLE __ 
MICROPHONE 4 
BOOM < 


MOBILE 

STUDIO 
| CAMERA 

UNITS 


Pr 


hoe 


XS. A 


| 


TELECASTING a scene from 

a modern studio calls for the 

closest co-ordination between 

NT iR performers, technicians, and 
ON THE Al directors. On the set, camera- 
ss men and director get orders 

No.! CAMERA by earphones from the program 
PICKUP director, who watches pictures 

picked up by the cameras and 

switches close-ups, long shots, 

or filmed scenes onto the air. 

Unlike a movie, which can be 

patched together from shots 

taken at different times, the 

television program has to be 
assembled from several cameras 

scanning long and short shots, 

filmed material, and titles 

while the action is going on 


Photo from CBS 





The postwar television studio will look something like this, according 
to engineers of the Austin Company. Heart of the design is the large 
turntable stage, with an auditorium for visitors attending the shows 


interference, much more irritating to the 
eye than equivalent defects in sound broad- 
casting are to the ear. 

What the prewar era did accomplish was 
to establish television on a firm electronic 
basis, with the iconoscope and other all- 
electronic devices used for pickup, and the 
kinescope for reception. What postwar tele- 
vision will need is a projection-type receiv- 
er based on these or more advanced elec- 
tronic principles, in which the picture will 
be thrown on a screen at least 12 by 16 
inches and preferably 18 by 24 or larger, 
with definition, brilliance, and contrast equal 
to the best 16-mm. movies or better, free 
from interference 95 percent of the time, 
and selling in the $200 range. 


If electronic technique 
can provide such a receiv- 
er, together with pickup 
improvements which will 
allow full utilization of its 
performance characteris- 
tics, then television will be 
going places. Then, indeed, 
it will have a mass market 
capable of putting a dent 
in an incipient depression, 
or helping proportionate- 
ly to maintain a high gen- 
eral level of economic 
activity. 

Conversely, until we are 
in a position to give the 
customers their money’s 
worth, we had better not 
venture out on the limb 
again. 

Is equipment of this 
quality going to be avail- 
able at around $200? I 
have no inside dope, but I 
do have confidence in elec- 
tronic research. Before 
the war we were pretty 
niggardly in spending money for research. 
Of course we talked as if we were turning 
our pockets inside out, but our actual an- 
nual outlay for industrial research was about 
$200,000,000 a year, or between 10 and 15 
percent of what we spend for cigarettes. The 
war raised this figure substantially, and, by 
reason of the importance of radio in military 
and naval operations, much of the money 
was channeled into electronic investigation. 
With civilian outlets tightly closed, the re- 
sulting developments are piling up behind a 
dam of military necessity and secrecy, and 
are largely segregated even from one an- 
other. With the end of the war the dam will 
be breached. First a trickle, then a flood, of 
civilian applications will pour forth. 


Capable of ‘‘Telecasting’ Anything That Can Be Seen and Heard, 


Photographs below, courtesy of General Electric 


SPORTS... 
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Television will 
remain unaffected; thus 
war developments may 
help to solve the corre- 
lated problems of bril- 
liance, definition, and size 
of image. Perhaps they 
are already well on the 
way to solution. In May of 
this year, RCA engineers 
announced that they had a 
model of a $200 postwar 
television receiver capable 
of producing an 18 by 24- 
inch picture through a 
highly efficient optical sys- 
tem of molded plastic 
lenses. With a de luxe at- 
tachment a six by six-foot 
picture could be projected 
in the home. In both cases 
brilliance and definition 
were said to be greatly im- 
proved over prewar stand- 
ards. Another reported 
advance was a more sen- 
sitive television camera, 
capable of picking up out- 
door events under adverse light conditions, 
and materially reducing lighting require- 
ments for studio pickup. The General Elec- 
tric Company was working along similar 
lines. Thomas Joyce, manager of RCA’s 
television sales department, predicted the 
marketing of some 750,000 home receivers 
within 18 months after the war. 

A basic requirement for the economic 
health of television is syndication or net- 
work distribution of programs. Television 
outlet stations, like all radio transmitters 
using quasi-optical waves, have a range 
limited approximately to the optical horizon. 
That means you can transmit reliably only 
about as far as you can see under the best 
conditions from the transmitting aerial, or 


hardly 


Clear, large-screen reception is a “must.” In this RCA developmental job, 
the kinescope image is projected onto a mirror that reflects it onto the 
back of the translucent 13'/2 by 18-inch screen. The screen is retractable 


at most, 60 miles. The outlet stations must 
therefore be interconnected to reduce the 
total cost of programs, which is going to be 
extremely high, to a low cost per unit of 
audience. A $50,000 program, distributed to 
5,000,000 spectators, costs only one cent 
per spectator. This is mass distribution ap- 
plied to entertainment. 

When sound broadcasting came into be- 
ing, network interconnection facilities were 
already in existence, since the telephone had 
been invented over 40 years earlier. For pic- 
ture broadcasting, equivalent facilities must 
be created. The coaxial cable and wave- 
guide transmission lines are, as we saw in 
the preceding article, already in an ad- 
vanced state of development. An alternative 


Television Promises to Bring the World into Our Living Rooms 


IAPAN 
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method is automatic, low-power radio re- 
laying, which is also past the early experi- 
mental stages. The relay stations, using ex- 
tremely short waves, will be individually 
limited in range, the same as the outlet sta- 
tions, but a chain of 120 or so, equipped with 
highly directive receiving and transmitting 
antennas, would carry a television program 
across the continent. 

Television network connections are going 
to be e~pensive. Just to make a guess at 
the cost, let us assume that special cables 
for television will cost $10,000 mile, which 
happens to be the actual cost per mile of the 
first coaxial cable installed for regular 
commercial service, between Minneapolis, 
Minn., and Stevens Point, Wis., in 1941. At 
that rate, a transcontinental cable would 
entail an expenditure of $30,000,000, not all 
of which would be legitimately chargeable 
to television, since it could carry other serv- 
ices as well. However, to be conservative, 
we will load the whole capitalization onto 
television. Ten such lines, interconnecting 
the principal outlet stations all over the 


Range of television transmitters is limited to the 
visible horizon. Hence they seek the high spots, 
like this station of California's Don Lee System 


United States, would then represent an in- 
vestment of $300,000,000. Or assume 10 
lines of 120 radio relay stations apiece, each 
line spanning 3,000 miles and each of the 
1,200 stations costing $60,000: that would 
add up to $72,000,000. 

These guesses may be too low. Very well; 
let’s shoot the works and assume that tele- 
vision interconnection will call for an initial 
investme t of a round billion dollars. That 
is real money, but it is still only one per- 
cent of what we are spending every year on 
the war, without the slightest hope of get- 
ting much of it back. A billion dollars, 
spread over twenty million receivers, comes 
down to an investment of $50 per receiver. 
Say $100 dollars per receiver for the whole 
works—-studios, outlet stations, everything. 
That debt can certainly be serviced and 
amortized by an industry which can easily 
do a billion dollars’ worth of business a year. 

Television is going to be big or it isn’t 
going to be at all. The decision as to 
whether we are going to have it will not rest 
with electronic engineers; they can only 
provide the means. Electronics can serve 
us fully only if we are a bold and energetic 
people. By nineteenth-century standards, 
even by prewar twentieth-century stand- 
ards, the economics of television are on a 
staggering scale. But not by postwar stand- 
ards, provided we are prepared really to 
take advantage of our technological skills 
and productive capacity to pay the bills for 
mass distribution of what used to be re- 
garded as luxury products. Television is 
one of these. 

The benefits it promises are on the same 
scale as the costs. Take education. The lit- 
tle red schoolhouse, with its one classroom, 
has great romantic appeal, but it was really 
a very bad plant for teaching. Most of our 
rural schools, and nm.any of the urban ones, 
still are. And as often as not ihe teacher is 
no better than the plant. The efforts of the 
average teacher might well be supplemented 
with television lectures on special subjects 


Pioneer Television Network 


A preview of nationwide video hookups may be seen 
in the New York-Schenectady link established by 
General Electric and in operation for three years 
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Section of ‘‘Prewar’ Picture 


Enlarged to 18 Inches 


Enlargin 


Section of ‘‘Postwar’’ Pictur 


Enlarged to 18 Inche: 


Photographs courtesy of Columbia Broadcast: Sys' 


item 
the prewar television picture to 18 inches would give a coarse image approximated by the half- 


tone at left, above. Improved definition, as at the right, is a requisite for successful postwar operation 


by the few great teachers of each genera- 
tion. That holds not only for the elementary 
and high-school grades, but for much uni- 
versity teaching as well. Think of the tre- 
mendous service television can render to 
advanced study in medicine and engineer- 
ing, for example. 

On the straight entertainment side radio 
needs television as the silent movie needed 
sound. Audio broadcasting is all right for 
background music and the like, when people 
want to do something with their hands and 
can lend the radio only their ears, but it is a 
feeble medium for plays and spectacles. The 
characters in a televisionless radio play 
have to describe everything that is happen- 
ing. When somebody pulls a gun he has to 
say, “Do you see this gun?” or somebody 


else has to say, “Don’t point that gun at 
me!"" We will not have to put up with such 
clumsy devices once television is available 
for dramatic presentations. 

Television will come: we need it, cultur- 
ally and economically. But it will not come 
the day after the Nazis and Nips call it 
quits. It may be a year after approval of 
standards and authorization for full com- 
mercialization by the Federal Communica- 
tions Commission before it really gets under 
way. War industry may furnish the tech- 
niques, but they will have to be adapted to 
new uses. The transition from military to 
civilian production alone may take six 
months or more. Remember how long it 
took in the other direction? Plants will 
have to tool up, (Continued on page 228) 


Linking New York and Schenectady, N. Y., Uses a Relay Station 


Programs transmitted from the Empire State Building, 129 miles away, are picked up by an antenna system 
mounted on four 128-foot towers at the relay station. A special receiver-transmitter relays them to the 


WRGB transmitter for broadcasts to the Schenectady audience. Programs of local origin are also telecast 
Redrawn from original by General Electric 
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-ARRYING 
POSITION 








Light, easily handled, conveniently carried, the M-! .30 caliber carbine 
is semiautomatic and fires 15 shots as fast as you con pull the trigger. 
It takes the place of the .45 caliber pistol, and has a much longer range 


How would you like to own a .30 caliber car- 


bine? Light, sweet-handling, fast- shooting, and 


amazingly accurate—no wonder it has become 


America’s 
Favorite Gun 


HAT neat little carbine so many thou- 

sands of our soldiers are using—yes and 
Marines and Seabees, too—has won a place 
in the hearts of men that military weapons 
rarely achieve (P.S.M., June ‘42, p. 79; Jan. 
‘43, p. 124). The .30 M-1 has become a per- 
sonal thing with the service men because of 
its sweet-handling qualities, its lightness, 
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BY GOLD V. SANDERS 


and its gentle recoil. Not that any he-man 
minds a healthy kick from a powerful gun 

sometimes he actually takes pride in it— 
but there is something nice about a gun that 
delivers the goods through the muzzle with- 
out delivering a corresponding punch to 
your shoulder. This is what the .30 carbine 
does. Its gas-operated reloading mechanism 
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softens the kick down to something like a 
caress and leaves you still balanced for the 
next shot. There is little of the “creeping” 
characteristic of automatic guns under 
rapid fire. 

Reports are constantly coming back from 
the fronts as to the fondness of our service 
men for this new war weapon. A lot of 
men are saying that they want to own this 
gun after the war, for sports use. 

You need only to pick it up, handle it, 
aim it, and shoovit to understand why this 
is so. It has balance and personality. It is 
the sort of gun you will pick up often during 
the closed season to aim at imaginary game 
running along the picture molding. You 
will find yourself cleaning it when it doesn’t 
need cleaning, oiling it when it needs no oil 


E 


Fitted in a slot at the butt of the 
stock is a lubricating-oil can that 
doubles as the anchor for the sling 
by which the carbine is carried over 
the shoulder. Oilcan and sling are 
easily removed when it is necessary 


just because it’s a sweet thing to have in 
your hands. It comes up to the shoulder 
as if it belonged there, and it lines up your 
imaginary game in its sights so easily and 
naturally that you just know you can’t miss 
with it. 

The .30 carbine is proving itself every 
day in deadly combat as a great weapon for 
the purposes for which it was designed. It 
takes the place of the time-honored .45 
automatic pistol for officers, engineers, Sig- 
nal Corps and quartermaster troops, and it 
is the standard weapon of Rangers and 
paratroopers. It is far superior to the pistol 
as a defensive weapon, and is a real offen- 
sive weapon at ranges up to 300 yards. 

Lt. Gerry Kisters, of Bloomfield, Ind., is 
one of the many soldiers who could tell a 


+ * et . 
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The big shots like it, too. On a tour of inspection of American § 
mored forces in England, General Eisenhower, Prime Minister a 
ill, and Gen. Omar N. Bradley engaged in a friendly marksmanship 
contest. In the interest of Allied solidarity, results were not revealed 


AMMUNITION IS LIGHT TO MATCH THE GUN ITSELF 


One of the many advantages of this 5.5-lb., fast-shooting gun is its correspondingly light ammunition. 
The cartridge used, the component parts of which are shown below, weighs just one-half of that used in 
the .30 caliber Garand and Springfield rifles. There is a similar differential in size, as shown (lower 
right) by the picture of the carbine .30 caliber cartridge alongside the same caliber heavier shell 





Photos from Army Ordnance. the Journal of the 
Army Ordnance Association 


THESE WERE COMPETING MODELS 
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AUTO-ORDNANCE 


This short-recoil type gun weighs 5.5 |b., 
is 35 in. long, with a barrel length of 
15.6 in. Excellent accuracy at 100 and 300 
yords. Its disadvantage is too many ports 


WOODHULL 


Slightly under 30 in. long, with a barrel of 
17.25 in. including compensator for reduc- 
ing recoil, this gun has a straight blow- 
back action. Weight of the gun is 5.5 Ib. 


HYDE 


This gun weighs 5.35 Ib., is slightly more 
thon 33 in. long, with a barrel length of 
15.75 in. It is operated by the gos intoke 
5.5 in. from muzzle. Accurate at 100 yards 


SAVAGE 
There are more thon 80 parts in this weap- 
on of the short-recoil type. Weight 5.5 Ib., 
length 33.375 in., barrel length 15.6 in. 
Accuracy is excellent at 100 and 300 yards 


“ HARRINGTON & RICHARDSON 


This is an adaptation of the H. & R. sub- 
machine gun. It has 48 parts and a simple 
action of delay-blowback type. Weight 5.8 
Ib., length 38 in., and barrel length 15 in. 


- 


SPRINGFIELD 


Only 44 parts, gas operated, accurate, and 
weighing but 4.91 Ib. Magazine, on the top, 
leans 30 degrees to the right and the empty 
shells are ejected to the lower left side 
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lot about its effectiveness at 
close range. He is the only 
American soldier to win both 
the Medal of Honor and Dis- 
tinguished Service Cross. It was 
in Sicily that he performed the 
heroic exploit of creeping up to 
within 30 feet of a German ma- 
chine-gun nest, armed only with 
the deadly little carbine, while 
snipers poured lead into him. 
He was hit six times, three 
times in each leg as he crawled 
up a rocky slope. He kept right 
on, and when he could see the 
gun crew he started pouring 
some lead himself. He got three 
Nazis and the fourth one broke 
and ran; Kisters was just ready 
to drop that one, too, when the 
snipers got him in the right 
arm. That was the end of his 
shooting for that day, but he 
had won the Medal of Honor, to 
add to the Distinguished Serv- 
ice Cross for a similar act of 
bravery in Tunisia. 

Just how many of the car- 
bines are in service and how 
many will be, is not being told. 
But the gun is being turned out 
in large numbers, not only by 
Winchester, who created it, but 
by several other manufacturers. 
The same is true of its remark- 
able little cartridge, which was 
designed even before the gun 
itself. 

Whether the carbine will be- 
come a popular sporting gun 


Directly below is the assembled .30 
caliber M-! carbine ready to shoot, 
while to the right is the gun in 
parts so far as it is allowed to be 
disassembled by the soldier in the 
field. Note the single retaining 
pin for the trigger-group assembly 





EXPANDING GAS \ 


GAS AND SPRING OPERATED 4....¢+ 


The gun uses pressure of ex- ee 
panding gos to eject the empty =F “t : ———=-— GAS CYLINDER 


Re eee 


shell and at the same time ac- —— mr ~~ GAS FORCES ROD AGAINST MECHANISM 
tuate a spring that chambers OPERATING ROD INCASED BY SPRING WHICH LESSENS KICK 


the next cartridge ready to fire 
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THE GARAND SIGHT 


John C. Garand, inventor of the Garand rifle, de- 
signed this pivoted rear sight for use on the M-I 
carbine, giving elevations for both 150 and 300 yd. 


after the war is a matter of considerable 
debate, and it depends largely on the kind 
of game you are talking about. For small 
and medium game, it is admittedly ade- 
quate, or will be when soft-nosed bullets 
are used in place of the jacketed military 
ammunition. When it comes to deer and 
larger game, the relatively light load and 
hitting power become a handicap as com- 
pared with those of the rifles now most 
popular for such game. At ranges of 300 
yards and more, it lacks both the accuracy 
and the killing power of guns like the 
.30-30, the .30 '06 and the Remington .35. 
At 100 yards, the .30 carbine has just about 
half the hitting power of these guns. 

One reason why the service men are so 
impressed with the gun is doubtless the 
fact that it pours out 15 shots from its box 
magazine as fast as you can pull the trig- 
ger. But true sportsmen frown upon this 
idea of throwing a lot of lead at game in 
the hope of making an occasional hit, in- 
stead of bringing it down dead with one 
well-aimed builet. Furthermore, the use of 
this gun with its 15-cartridge magazine 
certainly will not be permitted by any of 
our state game commissions. It will have to 
be cut down to not (Continued on page 221) 
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MAGAZINE TRIGCER-GROUP RETAINING PIN 


1 Removal of the one screw that holds the en- 
tire assembly together makes it easy to take the 
gun apart. Note the position of the Garand sight 


2 A screw is loosened, o retaining spring de- 
pressed, and upper band slid off the stock. Then 
handguard is eased forward until fully disengaged 


3 The borrel, receiver, operating slide, and 
trigger-group assembly are then removed for care 
and cleaning. It is unnecessary to use any force 


HAND GUARD 


BARREL, RECEIVER, OPERATING SLIDE 
AND TRIGCER-GROUP ASSEMBLY 
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How Noise Injures... 


HY not make clanging 

and pounding industrial 
machines silence themselves 
with their own din? The star- 
tling proposal, illustrated on 
the opposite page, highlights a 
report on ways to abate ob- 
jectionable noises, recently 
presented by Dr. Carey P. Mc- 
Cord and John D. Goodell in 
The Journal of the American 
Medical Association. 

Many of the noises that 
jangle our nerves and impair 
our efficiency needn't be toler- 
ated—and wouldn't be, if we 
realized the harm they do us. 
Practical suggestions con- 
tained in the report extend to 
everyday experiences at home 
and on the street. 

Traffic accidents have often 
been caused by loud-blasting 
auto horns that scare pedes- 
trians out of their wits. At 
least one leading manufactur- 
er is developing a horn that 
gives a soft but distinctive 

: signal which will be just as 

Unnecessary racket jangles our nerves, _ effective for a danger signal. 
5 An abrupt rise in noise in- 
impairs our health, and cuts down our tensity causes major discom- 
fort. The average person can 


working efficiency. Here are some new _ endure a continuous sound of 
70 or 75 decibels, but a sharp 


slants on the abatement of this menace. jump from 40 to 70 decibels 


In a room with sound-reflecting 
walls, floors, and ceilings, a 
sound wave keeps bouncing 
from one surface to another 
like a ball on a billiard table © 


Even the ticking of your watch, as it lies on a 
bedside table, can keep you awake. The table acts 
as a sounding board to amplify the noise. Try hang- 
ing the watch from a hook; the sound will be hushed 
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and What to Do About It 


proves more trying. (The decibel is the 
scientist’s unit for measuring loud- 
ness.) In a typical factory where ma- 
chines are running, noise reaches a 
level of about 90 decibels—10,000,000,- 
000 times as loud as the faintest sound 
you can hear, and 100,000 times as 
loud as ordinary conversation. 
Individuals vary in the amount of 
noise they can tolerate, the report says 
—but there is no such thing as “getting 
used to it.” If an employee in a boiler 
factory or a rolling mill thinks other- 


Train noises tire passen- 
gers, unless sealed, air- 
conditioned coaches are 
used. Shrill steam whis- 
tles should be replaced by 
mellow horns like those of 
Diesel locomotives, which 
not only are quite as ef- 
fective for attracting at- 
tention, but also make it 
easier to tell the direc- 
tion of the coming train 


Drawings by 
B. G. SEIELSTAD 


wise, it is only because the racket has 
temporarily deafened him, mostly in 

the first hour of the day’s work. He recuperates 
nightly, but must make the readjustment each 
day. Fortunately, intelligent plant operators are 
realizing that noise suppression pays dividends 
in production and efficiency. 

Except in sound-movie studios and certain 
laboratories, however, absolute silence lies far 
beyond the goal of sound abatement. Most of 
us have never experienced it, and wouldn’t like 
it. A low “background” of sound is best. 
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Noise from a machine would be made to cancel itself 
out, in this startling new plan to reduce industrial fatigue. 
Loudspeakers would reproduce the objectionable sound 
ot a carefully measured distance from the source, so that 
the crest of one sound wave would hit trough of another 
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Continued use of rattling, screeching trolley 
cars is inexcusable today, except where wor 
shortages have made it impossible to replace 
them with recently developed noiseless types 


Substitution of welding for riveting in con- 
struction, shipbuilding, and manufacture will 
remove one of the worst noisemakers—the riv- 
eting gun whose staccato rattle frays the 
nerves of workers and everybody else near by 
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MECHANICAL THANK-YOU-MA‘AM 
will provide irrigation water at low cost, 
according to Lee A. Barnett, Los Angeles 
inventor of a device that utilizes power of 
passing automobiles at negligible expense. 
The weight of cars crossing a bridge is 
converted into energy by a simple applica- 
tion of mechanical principles. As the car 


v4 

is driven onto the bridge, a secon slight- 
ly elevated by a counterweight is de- 
pressed. The downward motion is trans- 
ferred to two crossed levers that cause a 
push on a lazy-tongs contrivance, whose 
thrust is communicated to a ratchet gear 
connected by a belt with a pump that car- 
ries wator to a reservoir above. 


SHRINKING bottle seal- 
ers have been patented 
for use on beverage 
containers by Raymond 
E. T. Haff, Greenville, 
Del., and John Conlyn 
Creadick and Thomas 
F. Banigan, Kenmore, 
N. Y. The covers are 
made of a cellulose ma- 
terial. They are applied 
while wet, and dry on 
tight. 
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FOOLING FOWL with a new collapsible 
decoy is the purpose of an invention of 
Morgan R. Day, North Scituate, Mass. The 
decoy, which closely resembles the wild 
water bird, is made of flexible rubber or 
similar material, and can 

be readily inflated by the 

breath of the user. It is 

easily packed when de- 

flated 


MORE EFFICIENT ANCHORING 
for hangers in brick or other masonry 
walls is provided by the spearhead bolt 
invented by Arthur E. Mullen, St. 
Louis, Mo. Unlike the common expan- 
sion bolt, the new device takes clever 
advantage of the “air lock,” which is 
a necessary damp-resisting feature of 
masonry buildings, for it is here that 
the anchor is securely hooked. 
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BULLETINS or signs in 








colored electric lights may 
be flashed by remote con- 
trol to outdoor display 
boards through an inven- 
tion of Leonard L. and 
Leonard G. Pruyn, West 
Los Angeles, Calif. The 




















operator uses a pencil to 
write his message or ad. 
The motions and pressure 


of the pencil are commu- WRITING 


nicated by a movable arm 
to stationary contacts un- 
der the paper, thus clos- 
ing circuits that control 
individual lights on the Fro 
display board. With this 
Write-Yourself Multicolor |PAPER 
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Electric Sign, it is claimed 
that an artist can produce 


a picture in colored lights, at the same 
time watching his work develop on the 
paper in front of him. Planned largely 
for use in advertising, the device can be 
diverted to other uses in parallel fields. 
Besides its adaptability for colors, it has 
the advantage of permitting the operator 
to change his message at a moment’s 


notice. 
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ABOUT THE SIZE OF A TAMBOURINE, but much more use- 
ful, is this portable electric fan that can be placed in almost 
any position while giving a stimulating breeze. Edward A. 
Ebert, Buffalo, N. Y., is the designer of this handy little 


cooler for hot summer days. 


HAMMER INTO ADZ is the change 
that can be effected by a blade attach- 
ment devised by Leland M. Van Slyke, 
North Hollywood, Calif. The steel cut- 
ting plate is put on over the hammer’s 
claw and is held in place by a wedge 
lug which fits between the prongs of 
the claw, and a strap passing under 
the peen of the original tool. Construc- 
tion precludes lodgment of shavings 
between blade and claw. When not in 
use, the adz attachment may be quick- 
ly removed. 


























VEST TYPE EMERGENCY KIT 


GLASS AND PLASTIC in laminated sheets 
@re now challenging metals as aircraft ma- 
ferials that are both strong and light. De- 
VYeloped by the AAF, and produced by 


Qwens-Corning Fiberglas Corp. and several 
Plastics companies under the direction of 
Col. Paul H. Kemmer of the Wright Field 
aircraft laboratory, the new material proved 
be 50 percent stronger than aluminum 





EMERGENCY VESTS 
containing almost enough 
equipment to set up light 
housekeeping have been 
developed by the AAF 
Matériel Command at 
Wright Field, Ohio, for 
flyers who may find them- 
selves forced down in a 
jungle, desert, or ocean. 
In the pockets of the vest 
(shown at far left) are 
such items as food, fish- 
ing tackle, knives, a re- 
volver with waterproof 
cover, first-aid equip- 
ment, a metal folding 
pail, and a copy of the 
famous booklet ‘‘Sur- 
vival,’’ which contains 
advice on how to get 
along anywhere. 





and 80 percent stronger than wood in 
strength-weight tests. With the exception 
of its wings and tail surfaces, the Vultee 
Valiant basic trainer shown below, for in- 
stance, is entirely covered with the new ma- 
terial. One of its highly desirable features 
is that it can be formed into large intricate 
shapes without the need of great pressure 
or expensive molds. 


RESCUE BOATS that re- 
semble Navy’s powerful 
PT’s are being used by 
the AAF in areas where 
flyers may crash at sea. 
Each boat has a range of 
2,500 miles, a top speed 
of over 40 m.p.h., and 
carries full first-aid 
equipment. Armament 
consists of a 20-mm. can- 
non and four .50-calibers. 
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THE MILES 35, a war- 
plane intended for carrier 
use and so radical in de- 
sign that in action it has 
the appearance of a ship 
that is flying backwards, 
has now been produced in 
Britain. As shown in this 
conception by staff ar- 
tist Rouse, the ship has a 
pair of tail-mounted 
props that revolve on 
coaxial shafts in opposite 
directions so as to elimi- 
nate torque. Just back of 
the cockpit is a small, 
high wing, while at the 
rear is a low wing of 
about the size that is 
usual for such a plane, 
with stabilizers and rud- 
ders at the ends. De- 
veloped by George Miles, 
chief designer of Miles 
Aircraft, Ltd., the ship 
is given better stability 
on the ground by the ad- 
dition of a rear wheel to 
the tricycle gear. 


SECRETARY ON HIS LAP. Designed by United Air- 
craft pilots for use during tests flights, this writing- 
pad assembly, which a pilot can carry strapped to his 
thigh where it will be right at hand, includes note 
paper that moves on rollers, a clip to hold the pilot’s 


pencil, a stop watch, a 
chronograph, and a com- 
partment at the back of 
the pad where data sheets 
and check lists can be kept 
for easy reference. Pad is 
shown opened at right. 
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SHOOTING THE SUN instead 
of an enemy plane will be 
done from this tail enclosure 
which, as a navigator’s sta- 
tion, is replacing the tail tur- 


ret on the old Martin PBM-3 


Mariner patrol bombers that 
the Navy is converting into 
cargo transports for use in 
the Pacific. Designed by the 
Advanced Bases Aviation 
Training Unit at Norfolk, Va., 
the enclosure can be entered 
either through a top hatch or 
from the hull. On account of 
its location, the navigator’s 
sensitive instruments will be 
comparatively unaffected by 
the vibration of the plane's 
engines. 
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‘Engine with Wings 


The British Typhoon fighter-bomber, driven by its 
phenomenal 2,200 horsepower, 24-cylinder power 
plant, shares honors with the American Mustang 
in blazing the trail for the Allied invasion. 


By HICKMAN POWELL 


Photos by HAROLD W. KULICK 


HE RAF lads who go rhubarbing in Ty- 
Drea say that no form of flying is more 
exhilarating. 

Indeed, speeding over the continent of 
Europe at 350 miles an hour, maintaining 
usually an altitude of less than 50 feet, 
zooming only to miss high-tension lines and 
rows of poplar trees, banking around houses 
and windmills, shooting up enemy installa- 
tions and locomotives on a basis of hair- 
splitting navigation and split-second tim- 
ing—all this is hardly to be considered a 
form of relaxation. 

The Typhoon is a bigger and younger sis- 
ter of the Hurricane, another brain child of 
Sydney Camm and the development staff at 
Hawker’s. It was first publicly acknowledged 
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A Typhoon set for a sweep 
over enemy country in the 
van of the Allied armies. 
Note the four 20-mm. can- 
non, long-range wing tanks, 
air scoop under prop. The 
cutaway at right, redrawn 
from "Flight," shows char- 
acteristic design features 


after doing a brilliant 
job on the Dieppe raid, 
in co-operation with 
ground troops, in Au- 
gust 1942; but a non- 
committal atmosphere 
has continued to sur- 
round it, largely be- 
cause of the absolute 
secrecy which until re- 
cently veiled the new 24- 
cylinder Napier Sabre 
engine around which 
the plane was designed. 

This engine, with four 
banks of six cylinders 
set in the form of a 
horizontal H, is of such 
compact form that, de- 
spite its 2,200 rated 
horsepower, the Ty- 
phoon can maintain the 
slim nose that is char- 
acteristic of the Hurri- 
cane. Almost doubling 
the power available to 
the Hurricane in the 
Merlin XX, the Sabre 
drives the Typhoon at 
well over 400 miles per 
hour. 

Design of the Typhoon 
was begun in 1937, when 
the Sabre had been in 
development for scarce- 
ly more than a year. 
The prototype was flown 
early in 1940, but the 
fall of France delayed 
production. So great 
was the demand for Hurricanes that sum- 
mer that planes finished on Saturday were 
in action by the following Thursday, and 
there was no time to change over to pro- 
duction of a new type. 

The Typhoon is used both as a fighter and 
as a fighter-bomber, with two 500-pound 
bombs slung under the wings. Though its 
41 feet 7 inches of wing span are only 19 
inches more than the Hurricane, and its 
32-foot length is only a bit more, its loaded 
weight of 11,300 pounds compares with only 
7,290 pounds in a Hurricane of similar ar- 
mament. Despite the weight, it is highly 
maneuverable and is said to turn inside an 
FW-190. 

When hit-and-run German bombers be- 
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BULLET-RESISTANT FUSELAGE FORWARD OF THIS 
WINDSHIELD FRAME IS A GIRDER; TO REAR, 
D- 
REFLE STRESSED-SKIN CONSTRUCTION 
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came a nuisance in English coastal towns 
last year, it was the Typhoons that got rid 
of them. Skimming the Channel in pairs, 
they lay in wait. And when the German 
fighter-bombers struck, the Typhoons, di- 
rected by radio, would roar in and hit them 
before they could get back to the coast of 
France. It became too costly for the Nazis. 

Hunting in bigger packs, the Typhoons 
have been a scourge to enemy shipping along 
the North Sea coast. Stringing in one after 
the other, pouring their shells into a vital 
spot on a ship, they can sink even big ones. 

For a long time, locomotives were a spe- 
cial quarry for lone Typhoons rhubarbing 
over the Continent. Scouting along a rail 
line until it spots a train, a Typhoon will 


Secret of the plane's remarkable performance is 
the 24-cylinder, 2,200-hp. Napier Sabre engine, 
bared for servicing at the right. Below, the rhu- 
barb raider stands beside a flak tower from which 
a Bofors antiaircraft gun guards the fighter base 
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This take-off spells trouble for Nazi installations and for overworked German locomotives trying des- 
perately to move men and supplies to counter the Anglo-American thrust. Some Typhoons are armed with 
12 Browning .303 caliber machine guns in the wings instead of the four .20-millimeter cannon seen here 


ping bombs from low altitude, but it didn’t 
work. The bombs had delayed action to keep 
from blasting the planes; and, when dropped 
at six miles a minute, they bounded across 
the landscape like golf balls. Sometimes a 
bomb would bounce for a mile before it went 
off, which was hardly pin-point bombing. 

So one of the early Typhoon squadrons 
developed a dive-bombing technique, origi- 
nated by 23-year-old Squadron Leader Den- 
nis Crowley-Milling, who had made an in- 
tensive study of German dive bombing 
against coastwise convoys. Escorted by 
fighlers, the fighter-bombers launch their 
attack from over 10,000 feet, plunging al- 
most vertically at terrific speed to release 
their bombs within a few hundred feet of 
the ground. 

The development of the Sabre engine was 
an audacious venture, late in 1935, when 
Napier’s decided to attempt an aero engine 
with 2,000 brake horsepower. The largest 
airplane engine available at the time was of 
only 1,200 b: hp.; and to try designing such 
an unusually large power plant in the new 
twin-crankshaft, H type was to court diffi- 
culties. 

But by June 1940, the engine had passed 
orbit and come in to catch the engine at 90 the official Air Ministry 100-hour test with 
degrees. That's the best angle, for while a a maximum power output of 2,200 b. hp. At 
few shots through the boiler will disabie a the engine’s dry weight of 2,360 pounds, this 
locomotive, if you hit the boiler right close figured to a specific weight of 1.07 pounds 
to the firebox you may get a real explosion. per horsepower, considered very creditable 

In earlier days the Typhoons tried drop- for a liquid-cooled engine at that time. 


Lie NE THE HAWKER TYPHOON ee 


Shells for the Hispano 20's are loaded in the wing. A 
sequence pattern of armor-piercing explosive, semi-ar- 
morspiercing explosive, and incendiory shells is used 


¥ Jo Kotula brings you another Allied fighting plane in colorful action—this time the 
hell-raising Hawker Typhoon of the RAF. Here's the dope on it: Wing span, 4! feet 7 
inches; length, 32 feet; loaded weight, 11,300 pounds; power plant, Napier Sabre 24- 
cylinder, 2,200-hp. liquid cooled; favorite operating level, treetop or lower. Carries four 
20-mm. Hispano cannon or 12 Browning .303's; it also takes two 500-pound bombs 
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DON'T TREAD 
ON THESE! 


OUR FIGHTERS ARE 
TAUGHT TO AVOID 
POISONOUS SNAKES 


EN and women of the armed forces, 
either here or abroad, are in no great 
|} danger from poisonous snakes, says Doris 
»M. Cochran, Associate Curator of the 
| Division of Reptiles and Batrachians, U. S. 
| National Museum. The chances of being 
bitten, she continues, are exceedingly small, 
but she is positive in her statement that 
| vigilance should be observed while travel- 
jing through snake country. 

There are only four important families 
of poisonous snakes in the world. These 
are Elapidae, which numbers among it 
one of the few attacking varieties, the king 
cobra; Hydrophiidae, venomous water 
snakes of the South Pacific and Indian 
oceans; Viperidae, with a most efficient 
poison apparatus that includes retractable 
fangs; and Crotalidae, of which the main 
forms are the rattlers, bushmaster, copper- 


Photographs by Carl FP. and Isabelle Kauf- 
feld from Philadelphia ‘Zoological Garden 


head, and water moccasin. There are but 
two species of lizards that are known to 
be poisonous, the Gila monster and the 
beaded lizard, and they are found only in 
the United States and Mexico. 

Through the co-operation of herpetol- 
ogists, our men have been taught how to 
defend themselves against these foes in- 
cidental to global warfare. They are 
warned to wear protective boots or leggings 
wherever there is danger of encountering 
snakes, to be on guard while clearing land, 
never to assume that a snake is nonpoison- 
ous, and never to handle any reptiles. They 
have had impressed on them the necessity 
of prompt aid in case of snake bite, and the 
method of giving it. They know how to 
apply a tourniquet, slash the wound, and 
remove the poison by suction. Army snake- 
bite kits contain necessary equipment. 


With retractable fangs 
that can be folded up 
against the roof of its 
mouth, the African puff 
adder is one of the Vi- 
peridae that have de- 
veloped the most effi- 
cient poison apparatus 
of any reptiles. Vipers 
develop best in Africa 
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The spectaculer Texas 
coral snake is of the 


family, which in- 
wpb and the kraits. 


two 


Schlegel's viper, found in A coiled northern copperhead ready to cope with an 
Latin-American countries, + has a naturally mean disposition, loathes interfer 
is one of the Viperidae, 

with mobile fangs that 

con be folded against 

the roof of the mouth, 

much as airplane landing 

gear is retracted when 

the ship leaves the ground 


One of the most vicious 
of poisonous snakes is the 
Asiatic cobra, which will 
attack on small provoca- 
tion. There are several 
varieties—spitting, black, 
Egyptian, Cope, water 
cobras, and many others 


al 


The cottonmouth, or water 
moccasin, shown here is one 
of the Crotalidae, which makes 
it @ cousin to the rattlesnoke, 
copperhead, bushmaster, and 
fer-de-lance—all bod actors 
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FIGHTER GROUP seizes cir mastery, thus preparing way for bombing of enemy objectives and 


subsequent action by ground forces. Shown here is one of this 


roup, the P-47 Thunderbolt, a powerful 


high-altitude fighter armed with eight .50 caliber guns. It is used for escort and protection of the bombers 


New Air Tacties for Invasion 


How Planes Smash 
Battle Bottlenecks 


In close teamwork with the men 
on the ground, tactical air forces 
clear the way for the big drive. 
. . + That’s “combined operations.” 


By HAL BORLAND 
Photos by HANS GROENHOFF 


E USED to talk about “air support” 
t when our flying forces teamed up with 
those on the ground to win battles. Today 

e term is “combined operations.” The 
Change is more than a mere matter of 
terminology; it indicates a fundamental 
fevision of tactics and strategy that has 
been going on for some months in all the- 
@ters. It also indicates that the Air Force 
fs now officially on a basis of equality with 
the other major forces. 

The change can be summed up in one 
sentence: Air power and ground power now 
are coequal and interdependent forces; 
neither is an auxiliary of the other. 

It all boils down to fundamental tactics 
and strategy. In the field we have a tactical 
air force, consisting of reconnaissance avia- 
tion, light and medium bombardment units, 
fighter aviation, and an aircraft warning 
service. This air force does not serve the 
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ground forces alone; it serves the whole 
theater of operations. It is now recognized 
that if any units of this force are parceled 
out, the advantage of massed air action will 
be lost and flexibility will be sacrificed. 

So the tactical air force is concentrated 
under its own command or the command of 
a theater or task-force commander. In any 
case, concentration is maintained and inde- 
pendence of action is assured, with the res- 
ervation that all action must contribute to 
the theater’s success. Basic tactics call for 
three phases of action, sometimes called 
three fundamental missions. These are un- 
dertaken in sequence. 

The first phase calls for achievement of 
air superiority. This will be accomplished 
by attacks against enemy aircraft in the air 
and on the ground and against all enemy 
installations that are necessary for main- 
tenance of his air power. Both bormbard- 
ment and fighter forces are called upon to 
take part in this preliminary action. It may 
be noted that this, too, is an essential 
prelude to any ground action, since success- 
ful ground action has been proved depen- 
dent on air mastery. 

Once air superiority has been achieved, 
the second phase is begun. This is essen- 
tially the isolation of the area under attack. 
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BOMBER GROUP follows the fighter plones, isolates areas under attack by cutting supply lines, 
disrupting communications, blowing up rail lines, ammunition dumps, and other strategic equipment. 
Here is a B-17 Flying Fortress in mixed formation with other bombers behind the wing of a Liberator 


It means cutting of sup- 
ply lines, disruption of 
communications. Here 
again both bomber and 
fighter forces are neces- 
sarily in action, though 
the targets now are rail 
lines, highways, food and 
ammunition dumps, 
radio stations, ports and 
harbors, airfields. Here 
again we have the pre- 
paratory phase, though 
now considerably ad- 
vanced. When it is com- 
pleted, we are ready for 
vigorous ground action. 
During this second phase, 
of course, there has been 
considerable ground ac- 
tivity, particularly in ar- 
tillery bombardment and 
in commando or ranger- 
type infiltration and de- 
struction of installations. 

The third phase cor- 
responds roughly to what 
we used to call “air sup- 
port.” It is direct attack 
by co-ordinated air and 
ground forces—the as- 
sault, capture, and occu- 
pation of the enemy 
area. The closest kind of 
teamwork is necessary. 
Air cover prevents or 
minimizes enemy air ac- 
tion against the ground 
forces. As new airfields 
are occupied by our 
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AIR SERVICE FORCES perform a necessary function among the many 
involved in combined operations. Here a ground crew is shown lowering @ 
P-47 Thunderbolt propeller onto a “prop dolly” in preparation for servici 
or making repairs. Details of the new tactics were born under fire and test 
under the most difficult conditions that could be simulated here at ho 








ground forces, our engineers put them into 
shape for use by our air forces. Massed air 
action in any particular area paves the way 
for ground advances. Air force acts as long- 
‘range artillery to silence enemy activities. 
It blasts tank concentrations. It strafes 


hostile installations and discourages concen- 
trated enemy resistance. Again, all types of 
air units are in action, concentrated at times 
‘fora particular purpose and overlapping in 
function. It is air support in the true sense; 


but even while it is going on, there is the 
sco-ordinate of ground support for the air 
force. If all three phases ha'Ve been carried 
tout according to schedule and plan, the 
)third phase ends in victory for the combined 
operation. 
| That is the over-all plan; these are the 
Sbasic tactics. They are 
altered to fit the situa- 
tion, but, except for par- 
ticular emphasis on one 
phase or another, the 
spattern is followed. It 
thas the advantage of Fy 
Mexibility and massed 
‘force that has proved es- 
mential to success. With 
jonly slight alterations, it 
Mworks in the broad 
mtretches of the Pacific 
as well as in the rela- 
tively narrow land cor- 
ridors of Europe. In the 
Pacific, of course, sea 
forces are brought into 
the picture, supplement- 
ing both air and land 
forces; but the basic pat- 
tern holds true even 
there. 

Take a typical land 
operation and follow it 
through: 
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VALETING GUNS in tne 
tail of a B-24 Liberator—one 
of the many services that are 
constantly required of main- 
tenance crews in combined 
operations. The big idea is 
not only to keep ‘em flying, 
but to keep ‘em — as 
well, (No complaints so far) 


We have a combat 
theater where our forces 
face strong enemy forces 
and installations. In our 
air arm we have the 
usual units—reconnais- 
sance aviation, both vis- 
ual and photographic; 
light, medium, and heavy 
bombardment; adequate 
fighter force and main- 
tenance units, and a 

complete aircraft warning service and de- 
fense setup. Reconnaissance has already 
given us the general outlines and consider- 
able detail of the enemy’s strength. Now 
our reconnaissance fills in the gaps in the 
picture, with flights at all altitudes and the 
wealth of photographic material resulting 
from such work. From the photographs, 
charts are made, bombardnient groups are 
briefed, and fighter groups informed of par- 
ticularly hot spots. 

Bombers and fighters go to work on air- 
fields, not only in the theater but well be- 
yond, wherever it is logical that the enemy 
will be concentrating air support or air 
attack for this particular area. A part of 
the bombardment program is designed to 
drive the enemy’s fighter force into open 


FRONT-LINE REPAIRS are made by skilled soldier workmen under 
fire. This is a primary maintenance truck equipped with the proper 
tools to handle all but the major mechanical difficulties that are bound 
to arise when ground ond air forces go after the enemy simultaneously 
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COMMUNICATIONS PATTERN for on 


air force serving the whole theater of opera- 
tions. The commander, working through the 
tactical air force headquarters, tactical air 
division headquarters, tactical control center, 
and the air observers, keeps in close touch 
with the entire operation both in the air and on 
the ground. This provides maximum flexibility 


combat, for we have the strength to 
meet and defeat him in the air—we 
hope. We cripple or destroy his fields, 
blow up his fuel and ammunition 
dumps. Our fighters, alone or escorting 
the bombers, engage the enemy’s fight- 
ers and eliminate as many of them as 
possible. Meanwhile, of course, a part 
of our fighter group is assigned to de- 
fense, for the enemy is now probably 
aware of our plan and is attempting to 
break up our own concentrations. But 
the defensive program also has its own 
secondary purpose of eliminating 
enemy fighters. 

The missions are flown. Enemy air- 
fields are crippled and enemy air 
strength is reduced to a point where we can 
send our bombers out to attack secondary- 
phase objectives—railroad yards, bridges, 
highway junctions, tank concentrations. We 
have begun to work on the isolation pro- 
gram, and if the enemy is as bright as we 
have to expect him to be, he must see that 
we are systematically plowing a furrow of 
destruction around this one area. He will 
begin moving reinforcements into position 
to ward off the next blow. That in turn will 
call for bombing well beyond the theater’s 
perimeter. And we will keep up the attack 


AIRPLANE PROPS BEING TOTED to 
a field maintenance tent on special dol- 
lies for a checking, while combined opera- 
tions make it hot for the enemy not for off 
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night and day to prevent his getting set for 
us. He must not have time to repair his 
roads or rebuild his bridges. The tempo of 
our attack must increase steadily. 

Meanwhile, our reconnaissance will be out 
every hour of the day, checking on the re- 
sults of our air attack. Photographs will be 
compared back at headquarters. Strong 
points will be analyzed, damage appraised, 
possibility of repairs weighed; new missions 
will be set up and run. 

By this time our ground force will be 
moving up. It (Continued on page 223) 








GUNSMITHING in the field is another of the myriad 
items in the ground-and-air-force repertory. The shot- 
gun is emergency equipment for game, and is included 
for flyers who may be grounded in ao remote spot 
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These glamorous gunstocks were carved and fitted by a New York man in his hobby workshop. The upper 
eusaal is of golden bird's-eye maple on a 12-gauge L. C. Smith (Specialty Grade) pe: gun; while the 
lower is of Oregon myrtle on a Model 70 Winchester hunting rifle of .30-06 caliber with bolt action. Watch- 


maker precision must be observed in creating a stock with the perfect alignment necessary to accuracy 


Hand-Carved Stocks 


Photographs by WILLIAM W. MORRIS 


HE wood-carver’s craft plus the gun- 

smith’s skill plus an eye for color and 
design add up to a spectacular result in 
Al White's hobby of fashioning and fitting 
gunstocks fn his home workshop. 

One day while hunting in the Maine 
Woods, this New York advertising artist 
stumbled over a chunk of bird's-eye maple. 
He got a thrill similar to that of the dis- 
) couraged miner who kicked over a stone 
and found gold underneath. Lugging the 
wood back to his workshop in Brooklyn, 
Al White figured that it was the raw ma- 


terial for the finest gunstock of the already 
fine collection he had carved. He put the 
wood away to season. 

After letting it age until the wavy 
golden grain showed its eyelike markings, 
he shaped and carved the butt, comb, pistol 
grip, and beaver-tail fore end. When he 
had finished it to his very critical stand- 
ards, he fitted the stock to his L. C. Smith 
12-gauge (Specialty Grade) trap gun, and 
there was another museum piece. 

Wood-carving skill alone does not suffice 
to achieve the results that Mr. White has 





Al White knows his guns, lock, stock, 
and barrel. He is holding the Win- 


chester rifle whose stock he carved from 
Oregon myrtle {lower of the guns left) 


Embellish Costly Guns 


shown. One must understand the anatomy 
and workings of the gun itself, the differ- 
ences between shotgun and rifle stocks, and 
the probable user’s size, build, and aiming 
habits. Also, a hobby like Mr. White’s can 
run into money. Reasoning that a gun 
should be worthy of its stock, the hobbyist 
recently paid $800 for an original Charles 


The carver believes in 
the Wall Street advice 
to diversify your stocks. 
Here are four of his 
masterpieces showing 
color range and how 
the design of the stocks 
is oor according to 
the type and balance 
of the gun. The stocks, 
in order from top to 
bottom, are of bird's- 
eye maple, American 
crotch walnut inlaid 
with mother-of-pearl, 
bird's-eye maple, and 
Oregon myrtle. All 
are ad ht to a high 
finish alien they are 
ready to be displayed 
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Daly gun breech and barrel, for which he 
is now carving a dark walnut stock of the 
Monte Carlo type. This gunstock sculptor 
is not satisfied with any but the most 
beautifully grained and colored woods, flaw- 
less and thoroughly seasoned; and as for 
workmanship, there can be no doubt that 
he is his own severest critic. 











Weird Dwellers 
Pol the Deep 





THESE MIDGET MONSTERS ARE 
DEEP-SEA TROPICAL FISH 


of a deep-sea fish th at\ he s about ¢ 


time for decompress 









ESEARCH among tropical deep- 
sea fishes, combined with keen 
artistic skill, has resulted in a re- 
markable series of pictures by 
George Alan Swanson, a New York 
artist who has worked with Dr. 






and 







ng diversity as to shape, size. and 


beha- r ind whose lors while the fist were 


William Beebe, of the New York Zoological 
Society, on many of his famous expeditions. 
The artist has personally investigated the 
depths of the Atlantic and Pacific oceans, 
penetrated the jungles of Central and South 
America, and then returned to record 


' 





savage n ry eel, while the smalle is ture at the 


top represents i young ee! tr ry orga ywansor 
visited then 


graphically the story of his findings. In 
making these pictures, Swanson not only 
has made use of his expert draftsmanship, 
but has drawn on a thorough scientific 
knowledge of his subjects, covering their 
habitat, anatomy, and coloration. 








Fishting at 
425 Miles an Hour 


IT TAKES A GOOD MAN TO FLY 
THE NEW P-51, WORLD'S FASTEST, 
LONGEST-RANGE FIGHTER. MEET 
THE RIDERS OF THE MUSTANG. 


By HICKMAN POWELL 
Photos by HAROLD KULICK 


FROM A MUSTANG BASE IN ENGLAND 


OU can’t say that Howard put the new 
Mustang on the map, because the P-51 
did that for itself, with a big bang, by 
escorting the daylight Fortress raids deeper 
|} and deeper into Germany. 
| When they had enough Mustangs the 
bombers raided Berlin, and ‘did it day after 
day. Probably that simple statement means 
more than to say it is the fastest airplane 
jin the world. 
| Or to say that the Mustang is the highest- 
| flying, lowest-flying, longest-range fighter 
|) we have among all the superlative aircraft 
| going out to strike the enemy. 
' Or that it takes a very tough man to 
keep up with the endurance and depend- 
ability of this light, fast-accelerating, ma- 


New Mustangs are now delivered with their silvery aluminum bodies un 
reduction of weight and drag that adds 10 miles per hour to 


neuverable fighter, with its Packard-built 
Rolls-Royce Merlin engine. For the Mus- 
tang doesn’t merely fiy 500 miles into Ger- 
many, fight over the target for an hour 
and a half, shooting down four enemies for 
every loss, and then come home. It does 
this day after day after day, with hardly 
a bit of tinkering to be done on the ground. 

All these things are true of the Mustang, 
and outstanding in themselves. But it was 
Howard's exploit that first really drama- 
tized the arrival of this new fighter in the 
European Theater. Howard’s few seconds 
of heroism were the bright spot in the black 
day of January 11, 1944, when 60 Fortresses 
went down in the raid on Oschersleben. So 
in telling about this wonder aircraft of 
1944, it is natural to start with Howard 
and the incident which one grateful For- 
tress man described as “one lone American 
taking on the entire Luftweffe.” Single- 
handed, he had fought with more than 30 
German planes. 

After all, if it hadn’t been for the qual- 
ities of his plane “Ding Hao” (which is 
Chinese for “O.K.”), Howard could never 
have done it. 

i 


Col. James H. Howard was a member of 
the Ninth Air Force fighter group which 


inted. The omission of paint results 
eir speed—one of many factors thot 


them the fastest and longest-range fighters in the world. The speed gain offsets the loss of camouflage 








Col. James H. Howard, who “took 
on the whole Luftwaffe single- 
handed" in the January I! raid on 
Oschersleben, is the only American 
flyer who rates as an ace against 
both the Japs and the Germans. 
His fighter group was the first to 
be equipped with the improved P-5! 


was the first ovtfit to be 
equipped with the new, im- 
proved Mustang. Originally he 
was a squadron leader. He 
succeeded to the command of 
Col. Kenneth Martin, who 
went down in a head-on colli- 
sion with an ME-410 during a 
raid on Frankfurt. Howard is 
the only American who rates 
as an ace against both the 
Japs and the Germans. He is 
no glamor boy, but a seasoned, 
professional flyer, 30 years old. 
Howard got his flight train- 
ing as a naval air cadet at 
Pensacola in 1937, then served 
on the aircraft carriers Lez- 
ington, Wasp, and Enterprise. 
He wasn’t any too satisfied in 
the Navy, foreseeing himself 
years later still flying the wing 
of some young officer from 
Annapolis. So in 1941 he re- 
signed his commission and joined up with 
Chennault’s Flying Tigers, the American 
Volunteer Group, to fight in China. Howard 
was born and brought up in China, son of 
an American doctor in Peking, but he can’t 
recall that his volunteering had much to do 
with helping the Chinese. He wanted to get 


Little friend and big friend: Fighters and bombers seldom meet except in the flak-filled air abov ene 
territory, since they operate from different bases. 


ahead as a fighter pilot. He wanted to par- 
ticipate in the development of new fighter 
tactics. 

He got his chance at the tactics. Around 
the officers’ mess table in Burma he found 
a lot of young fiyers hotly debating vari- 
ous ideas of how to fight in the air. Then 


Here, however, a P-5! is shown with a Fortress 


made an emergency landing at a Mustang base after having been pretty badly shot up with rocket 


i | 
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these lads went out against the Japs to 
try the ideas, most of which turned out to 
be pretty poor. But out of these experi- 
ments over China came the two-by-two 
tactics used by American fighters today. 
Howard says the two-by-two idea originally 
came from the Germans, and its importance 
can be exaggerated. He says the important 
thing is to be willing and eager to try out 
new ideas. With the rest of the AVG, 
Howard tried out ideas on 56 combat mis- 
sions. He shot down a half dozen Japs 
before coming to the ETO. 

The opportunity to try new ideas came 
again to Howard when he was assigned to 
Mustangs. Up until then, he had flown Navy 
fighters, P-40’s, Lightnings, and P-39’s. On 
December 1, 1943, in England, his group got 
the first shipment of Mustangs and set out 
over Europe to find out how good they were. 
For a month they felt their way. Then in 
January they started going, not to town, 
but to one German city after another. 

The long range of the Mustang made pos- 
sible a new development in the technique 
of escorting heavy bombers. Up to now the 
bomber formations had proceeded to the 


| target under protection of successive groups 


} of Thunderbolts, each of which flew with 
the procession for a while (either on pene- 
tration or withdrawal) and then retired 
when its gasoline ran low. Now the Mus- 
tangs, because of their long range, took 
over the sector above the target. Owing to 
their small numbers at first, the Mustangs 
would not stay with any one combat wing 
of bombers; they undertook to give “area 
support,” staying over the target area for 
as long as an hour and a half, while as 
many as 10 combat wings of bombers 
came in, made their runs in the danger 
zone over the target, and departed 


ction of drag is furthered by the new bubble 
py, which also gives the pilot better visibility. The 
fault the pilots find with the plane is that six 
of flying in this tiny cockpit gives them a pain 


Opening immediately behind the four-bladed prop 
is the air inlet for the two-stage supercharger 
which helped to hoist the effective ceiling of the 
new P51 three miles above that of earlier models 


The raid on Oschersleben on January 11 
was one of the deepest yet attempted, and 
the Mustangs were to give target support 
beyond range of the Thunderbolts. The 
Mustang group, flying under Howard’s com- 
mand, made its rendezvous with two boxes 
(combat wings of 54 each) of bombers right 
on the dot. 

But then, over the RT, came bad, star- 
tling news. A third box of bombers had 
got ahead, out of sight. And right now the 
Messerschmitts and the FW’s were swarm- 
ing in on it, blasting it unmercifully. Leav- 
ing two squadrons to protect the two boxes 
of bombers (which, as it turned out, were 
not attacked at all), Howard took his own 
squadron to the rescue of the third combat 


Wing tanks are loaded from a small gasoline dolly 
with oa hand pump. These tanks, which con be 
dropped when empty, help give the Mustang the 
long range that enables it to protect bombers 


D 





This cut-away drowing of 
the new Mustang shows 
the odd location of the 
cooling system. Cooling 
air, expanded by heot, is 
ejected Som a small 
opening, thereby produc- 


ing jet-propulsion effect 


























The air intake for the cooling system is placed below Part of the cooling air is diverted through the 
the wing surface, where it will not catch the disturbed _oil-cooling system and posses out through a fron 
boundary air. Location of the cocling plant for to the shown below. The larger, rear flap is closed in 
rear gives clean lines to the nose and edges of wings Most air passes through engine-cooling rac 








As the bombing of Europe reached its climax, the new Mustang was 
adapted for use as a bomber at low and medium altitudes. Here 
blue practice bombs are being loaded for dive and skip-bombing 
rehearsal. The two wing-tonk racks will be used as bomb racks, 
each of them capable of holding one of the 500-pound “duds” 


wing, which was unprotected. 

The sky was alive with Ger- 
man fighters when they caught 
up. The Mustangs struck, and 
in the melee Howard’s flight 
lost him. He had to fight on 
alone. At least he says he had 
to, quoting the old Chinese 
proverb: “He who rides the 
tiger cannot dismount.” 

After it was all over, flying 
back home with the stick in 
one hand and a pencil in the 
other, Howard jotted down 
notes on his knee pad, trying 
to disentangle the events of 
the last few minutes, when he 
had been alone among the Ger- 
man swarm. Here is what he 
wrote when he got home: 

“When I regained bomber 
altitude, I discovered I was 
alone and in the vicinity of 
the forward boxes of bombers. 
It was here I spent approxi- 
mately a half hour, chasing 
and scaring away attacking 
e/a (enemy aircraft). Each 
time I would climb back up to 
bomber level only to find an- 
other e/a tooling up for an 
attack. I was quite busy in a 
constant merry-go-round of 


Another swastika is added to Howard's scalp rack. The six rising (?) suns stand for Nips he brought 
down while he was with Chennault's Flying Tigers in China. Curiously, the American ace was born in 
Chine. His plane's name, “Ding Hao," means “O. K." in Chinese. He has also flown P-38's, 39's, 40's 
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Heart of the new Mustang is the Rolls-Royce Merlin engine as built in Detroit by the Packard Motor 
Company. Souped up to a vast increase over the power of the Merlin in the Battle of Britain, it has 
an announced horsepower of 1,520, and its two-stage supercharger can maintain full power well 
above 30,000 feet. One P-51 Merlin pulled "emergency manifold pressure for 40 minutes without harm 
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climbing and diving on attackers, 
sometimes not firing my guns but pre- 
senting a good enough bluff for them 
to break off and dive away .. .” 

Now the first principle of today’s 
fighter tactics (learned from the Fly- 
ing Tigers after their experiments in 
China) is that when a fighter makes 
a bounce, he wants a wing man to 
protect him. But Howard was trying 
something new. 

The excitement started when the 
Fortresses got home, the battered 
remnants of those which had stood 
the brunt of the attack. They had not 
only taken a terrific shellacking; they 
had had grandstand seats for an 
amazing one-man flying circus. They 
insisted on a search of combat reports 
to find out who this flyer was. How- 


es 
Original commander of Howard's group was Col. Kenneth 
R. Martin, who was lost in the February |! raid on Frank- 


furt. He was the inventor of a rack of glass shelves on 
which model planes can be placed to illustrate air tactics 


| 


| 
| 


ard’s report seemed to fill the bill. 
The commander of the battered com- 
bat wing wrote Howard the following: 
“Your unprecedented action in flying 
your P-51 alone and unaided into a swarm 
of German fighter planes, estimated be- 
tween 30 and 40, in an effort to protect 
our Fortresses in the target area, is a feat 
deserving of the highest commendation .. .” 
This went on for some hundreds of words. 
Howard himself put in a matter-of-fact 


| claim of two enemies destroyed, two prob- 
» ables, and one damaged. The combat as- 


| 


' 
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sessment board, after skeptically reviewing 
the available facts, couldn't quite swallow 
that one. They credited him with three 


| outright kills. 


@ Mustong known os “No Tickee No 
ee,’ Lt. Wah Kan Kong, from Honolulu, called 
lf the best-looking Chinese fighter pilot in 
ntire ETO—meaning that he was the only one 


The Mustang is a product of North Amer- 
ican Aviation, Inc., but to a great extent 
we owe it to the British. The first military 
plane to be developed in America during 
the present war, it was first manufactured 
in November 1941, in response to a request 
from the RAF for a fast, low-flying fighter, 
to be used by the Army Co-operation Com- 
mand. Driven by a 1,150-horsepower Allison 
engine and designed for extremely low fiy- 
ing, the original Mustang soon made a name 
for itself as a rhubarb plane, busting trains 
with four 20-mm. (Continued on page 224) 


Kong was flying on the wing of his squadron leader, Jack 
T. Bradley (below), when they jointly destroyed a Mes- 
serschmitt. After the Chinese pilot scored hits, his plane 
exploded. Bradley, from Brownwood, Tex., is now an ace 





A SNUFFER to pre- 
vent fires caused by 
cigarette smokers 
consists of a sliding 
band of fire-resistant 
material that fits 
around the cigarette 
and a lid that can be 
closed over the lighted 
end. To lay the cig- 
arette down without 
danger of the burning 
tobacco starting a fire, 
the band is slid over 
the ignited portion. To extinguish the cigarette 
at any time, the cap is closed and held tight by 
a tab that fits into a slot in the band. The tab 
also serves as a handle for sliding the band, and 
the band protects the smoker’s fingers from stain- 
ing. Anthony J. Millett, of Shaker Heights, Ohio, 
invented the extinguisher. 


“BATTLE” STAINS are applied deliberately to 
costumes worn by actors in war films. It looks 
like sabotage to treat military uniforms this way, 
but it is really economical. Always ingenious, 
Hollywood wardrobe artists use a blowtorch to 
simulate the dirt and stains of mechanized war- 
fare in order to conserve clothing. The carbon 
in the flame blackens the surface of the material 
without destroying the fibers. Hence, a costume 
worn in a combat scene in one picture can be 
cleaned and used for a dress parade in the next 
picture. Real battlefield grime is harder to remove. 


SKELETON IN SPLINTS shows the 
varied applications of a new reduc- 
tion and fixation splint being used 
by the United Nations armed forces 
and sown to be available for civilian 
use. An adjustable connecting bar 
joins two half-pin units and bridges 
the fracture. No extension appara- 
tus, special frame or fracture table, 
or plaster cast is needed with this 
light, compact device. Its inventor, 
Dr. Otto Stader, University of Penn- 
sylvania veterinary surgeon, has been 
awarded a $1,000 prize and a medal 
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dentifying the Men 
ho Guard Our Home Skies 


SIGNIA of the U. 8S. Civil Air Patrol, 
auxiliary of the AAF, are worn by 
7,000 volunteer men and women serv- 
either as pilots or as experts in allied 
ds. To date, CAP has reported 173 COAST Patroy 
y subs and sunk two on its own 
k. Over 30 members have been lost 
ctive duty and two have received the 
Medal. 
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He's Deadly... Swat Him! 


ARRIER of such dreaded diseases as 

cholera, typhoid, dysentery, and en- 
teritis, and now suspected of also trans- 
mitting infantile paralysis, the common 
housefly is our insect public enemy No. 1. 
The model above, fashioned in wax and 
glass by the Polish artist Ignaz Matausch 
und now on exhibit at the American Mu- 
seum of Natural History, New York, shows 


Flies breed fast. A pair hatched in April 
will have millions of descendants in August 


the six hairy legs on which the fly carries 
the germs that he picks up from excrement 
and other types of filth. 

When peace comes, the new insecticide 
DDT (P.S.M., June '44, p. 56A), now pre- 
empted for use in bug-ridden battle areas, 
will help to decimate this dangerous pest. 
Until then our best defense is to make 
proper disposal of all decomposing ma- 
terials, to trap these insects with flypaper 
and other means, and to “swat that fiy” 
whenever we can. FS 


HOW TO USE A FLY SWATTER 


cause of the construction of his 
legs, he has to take off backward 
before he can start to fly forward 


Y/ Aim a half an inch behind him. Be- 











BUBBLE-TAMING PARTICLES of chemi- 
cally inert material may be obtained 
now by home chemists and industrial re- 
searchers to prevent boiling action from 
becoming too furious. These particles may 
be put in low-boiling liquids such as ace- 
tone and alcohols. 

Without them, when considerable liquid 
becomes volatile at the same instant, it 
may gush up in a geyser (as shown above 
at the left). Thus a test tube may erupt, 
or the contents of a distilling flask may 
surge over into the distillate. This can 
be avoided by putting particles into the 
vessel that will provide hundreds of tiny 
points from which streams of vapor bub- 
bles may flow evenly to the surface. 

Hollow glass beads, which were form- 


COOKING WITH MAGNETISM has 
been found fast and economical in the 
Connecticut home of O. H. Caldwell, 
New York editor and radio commen- 


tator. Sixty-cycle magnetic pulsations 
from the open ends of transformer 
cores surge through iron pole pieces in 
the bottom of the pan, causing eddy 
currents that heat the utensil’s con- 
tents but not the stove top. Caldwell 
has used this method for three years 
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A few chemically inert particles 
known as “Boileezers” will suffice 
to prevent liquids in flasks or 
test tubes from boiling wildly. 
Tiny streams of vapor will rise 
steadily from hundreds of points 
on these particles, rather then 
create a dangerously fast geyser 


erly used for this purpose, are no longer 
available, and marble chips, which are 
sometimes used, are attacked by many 
chemicals. But new particles have been 
produced that resist almost all chemical 
action except that of concentrated sul- 
phuric acid and strong alkalies. They do 
not contaminate a distillate because they 
are completely nonvolatile. Three or four 
are enough to quiet action in a test tube 





~ 





] Contents of a bottle 
of penicillin culture 
medium, consisting of 
sugar, yeast, and other 
ingredients that have 
been found favorable to 
growth of penicillium, 
are put into a liter of 
distilled water. The 
flask and the medium 
cre then sterilized 





2 Next, a portion of the penicillin medium is poured 
on gauze pads in a Petri dish, or into this special 
flask, and the surface of the pods or medium is inocu- 
lated with spores of green Penicillium notatum mold 





New Method Boosts 
Penicillin Supply 


EW equipment permits production of 
“crude” penicillin (P.S.M., Dec. °43, 
p. 83) by a simple laboratory technique. 
This method is not intended for home use or 
where facilities are inadequate. The prod- 
uct, less concentrated and pure than that 
of big fermentation plants, cannot be used 
for intravenous injections, but may be ap- 
plied advantageously to surface lesions by 
means of gauze dressings or drops. 
Penicillin is a by-product of the fungus 
Penicillium notatum. This mold can be 
grown on the surface of a special culture 
medium containing nutritive elements. It 
is dissolved in water, sterilized, and poured 
on squares of gauze or into a new peni- 
cillin culture flask that gives the mold a 
large growing surface. The gauze or 3 
medium is inoculated with spores of Peni- 
cillium notatum. Tiny drops of penicillin 
form on gauze in a few days, and this 
gauze may then be used while penicillin 
production is at a peak. In the flask, peni- 


Penicillium grows at room temperature. Mold sta 
to appear in 24 hours. Gauze may be used in fe 
or five days. Penicillin in flask may be used in 12 da 





by Dr. Baruch Levin of the Hebrew Uni- 
versity in Jerusalem, which is said to re- 





cillin dissolves in the medium, and the 
whole solution is used for drop applica- 
tions. Time for producing the drug may per- 
haps be cut through a process, announced 


quire only about an hour. 

The drug’s potency is revealed by “peni- 
cylinders,” glass tubes placed on an agar 
plate containing Staphylococcus aureus. 


THIS SIMPLE TEST REVEALS THE STRENGTH OF THE DRUG 


“Penicylinders" measure penicillin's potency. 
Sharpened ends of these tiny tubes ore put 
on the agar plate, penicillin is placed in the 
tubes and incubated at 37 degrees centigrade 
is in- 


from 12 to 16 hours. Bacterial gro 
hibited in a zone around each cylinder, de- 
pending upon the strength of the sample used 
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a IDEAS FOR 


PRIVATE PLANES OF THE FUTURE 


What Are Your Ideas? 











S.- all 





OU now have little time to waste if you 

are going to enter our $5,000 contest on 
“The Plane You'd Like to Own” and try for 
one of the many generous War Bond awards. 
The closing date is September 30. 

In a competition as important as this one, 
when you are going to pit your wits against 
a number of other readers, you shouldn't 
feel you have to work hurriedly. Give your- 
self a fair chance—lots of time to think 
over your ideas and plenty of leisure to 
write your letter and make any sketches in 
the clearest, simplest form. 

That’s all there is to the contest, as you 
will see if you read carefully the rules on the 
following page. You will also find on page 
123 some suggestions on helicopter design. 
If you study those drawings together with 
the great variety of information we have 
given in the contest announcements pub- 
lished in the June and July issues, you have 
all the hints we can give you on the prepa- 
ration of an entry that will have a good 
chance of winning one of the prizes. 

To insure the utmost fairness and im- 
partiality in conducting the competition, it 
will be supervised by the following Contest 
Committee: 

Lt. Col. Charles Wayne Kerwood, AAF, 

famous World War I combat pilot. 

Capt. Don F. Smith, USN, director of Na- 

val Air Transport Service and a great 
Navy pilot. (Continued on page 123) 
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AWARDS TOTAL $5,000 


PROFESSIONA 
L 
For Avi 
v ation Engineers, Designers, 


FIRST PRIZE 

- + » $1,000 
SECOND Prize >+-+ 500 a eee 
THIRD PRIZE . ; Werte 
FOURTH Prize ee 
FIFTH PRIZE 


SIXTH PRIZE Ppa sr 


50 War Bond 


TWENTIETH PRIZES 


$25 War Bond each . 350 in War Bond 
s 


po in War Bonds 
00 in War Bonds FOURTH PRIZE * + 300 in Wer Bonds 


Enter our 


$5,000 
ontest 


for the best 
letters on 


"The P 


, 


All you heave to do is writ 
letter describing what you th 
the postwar air flivver sho 
be like... Everyone has a ¢ 

to win one of the many War 

owords... There’s a separ 
advanced class, too, for expe 


IN TWO SEPARATE CLASSES 
NONPROFESSIONAL 


General Readers 
- - « $1,000 War Bond 


FIRST PRIZE 
SECOND PRIZE 
nae ty - + 500 Wer Bond 


200 in War Bonds 
100 War Bond 
50 War Bond 


FIFTH PRIZE 
SIXTH PRIZE 


TWENTIETH PRIZES 


$25 War Bond each . 350 in War Bond 
s 





BETTER VISIBILITY is the outstanding feature of these two and four-place planes, conceived 
and drawn by staff artist Rouse. In the two-place model, the sides, by sloping inward at the bottom, 
afford better downward visibility and excellent forward visibility. Luggage space is ample, and the 
propellers rotate in opposite directions to counteract torque. The four-place version also has 
counter-rotating props, and tricycle landing gear on both models affords better visibility by keeping 
the ships level when grounded. Both planes also carry flaps and slots for increased maneuverability 


AUGUST, 1944 


121 





5000 PLANE CONTEST | 








. 
_-* P , . _- ." " 


> se 0 s contest is to ‘ 
1S ee a in aviation in THIS ALL-PLASTIC-PLYWOOD LANGLEY is representative of 
general and aircraft design in par- the prewar trend in new materials for private planes. A four- 
ticular through serious connideretion ploce ship, it has two 90-hp. Franklin engines that give it a 
Netiemn ier le purpene of thin cae top speed of 165 m.p.h. and a cruising speed of about 150 
test the helicopter may be regarded 

is a private plane 


Contestants will submit their ideas 
is to the appearance, size, equip- 
nent, and performance of the private 
plane that would find the greatest 
postwar market among the thou 
sands of prospective pilot-owners 


The contest is open to all except 
mployees of Popular Science Pub- 
ishing Co., Inc., and their families. 
Entries will be divided into two 
lasses: The professional class will 
be open to those who have had train- 
ng, or who are now receiving train- 
ng, in aviation engineering, aircraft 
design, or aircraft drafting, or who 
ure now employed or have had ex- 
perience in any of these three types 
f work. The nonprofessiongl class 
will be open to all others. Members 
f the nonprofessional class may 
submit entries in the prefessional 
lass if they wish, but professionals 
will be limited to the professional 
ategory Only one entry may be 
submitted by a contestant. Iden- 
tical prizes will be awarded in both GOOD AND BAD VISIBILITY. The low instrument board (at 
classes left) and a tricycle landing gear make it easier for the pilot 
Professional-class entries will con- to see. A high board (right) and conventional gear (which lifts 
sist of at least a “three-view’- draw- the ship's nose when plone is grounded) limit the pilot's vision 
ng (front, top, and side elevations) 
f the proposed future private plane 
plus a descriptive letter of not more 
than 1,000 words about the plane 
ind its theoretical performance, di- 
mensions, equipment, and so forth. 


Nonprofessional entries will con- 
sist of a letter of not more than 1,000 
words describing the proposed plane 
If desired, you may include a sketch 
r drawing of the plane in pencil or 
ther medium 





Entries will not be judged upon 
writing ability. craftsmanship, or 
lecorative appearance. Only the 
soundness, practicability, originali- 
ty, and merit of the ideas will count. 
Nonprofessional entries must be ac- 
companied by a signed statement 
that the contestant has never been 
empleves in, has not had training in 
ind is not now receiving training in 
iViation engineering. aircraft design 
v aircraft drafting 


Entries should be mailed flat and 
nust be fully prepaid. Each entry 
must be plainly marked with your 
name and address and the class in 
which the material is to be entered. 
(Please typewrite or print this in- 
formation on each item or page of 
your entry.) Also state your occu- 


pation and the position held. Ad- i 
dress Plane Contest Editor Popular entry or have it photostated if you PANELS are now being 


Science Monthly, 353 Fourth Ave want to keep it for future refereice. designed to look like 
Ve 


ew Tork 30. z. anne, coment Bitsy The bourd of judges consists of five automobile dashboards. 
and all en.ries amet be postmarked prominent aviation authorities who In fact, the entire in- 
e oF before that date — are widely recognized as outstandin terior of the modern 
5 , leaders in their individual fleids. anc : . : 
All prize-winning entries will be- two editors of Popular Science Month- private plane is being 
ome the property of Popular Science ty. re Costaton of the judges will be done in the colors and 
Wonthly for publication. However nal. in case of ties, the tying con- 3 “ 
ontestants will retain the right to testants will receive identical awards. materials that car own 
make any commercial use of their All contestants will be informed by ers hove found so at- 
esigns they wish. No entries will mail as to the winners as soon after tractive and durable 
returned, so make a copy of your their selection as possibie. 
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In these drawings by staff artist Rouse you will find some tips that may help you in making your own heli- 
copter design. For instance, in the plan at top, note how one of the seats folds down to make room for lug- 
gage. Also how the placing of the dashboard (at lower right) makes for better downward visibility—im- 
portant in a plane that can descend vertically. The landing-gear plan suggests the best type for helicopters 


William T. Piper, president of Piper Alfred B. Bennett, director of sales, 
Aircraft Corp. Aeronca Aircraft Corp. 
Harlan J. Maynard Jr., president of Gen- L. Welch Pogue, chairman of the Civil 
eral Aircraft Corp. Aeronautics Board of the Department 
Roscoe Turner, noted racing and stunt of Commerce. 
pilot John E. P. Morgan, manager, Personal 
T. Claud Ryan, president of Ryan Aero- Aircraft Department, Aeronautical 
Chamber of Commerce of America. 


nautical Corp. 
Ruth R. Nichols, famous woman pilot This committee is serving in an advisory 
Cc. S. (Casey) Jones, president of the capacity. The actual judging of the entries 

Casey Jones School of Aeronautics. will be in the hands of the distinguished 
James C. Hart, president of Taylorcraft 3oard of Judges announced last month. 

Aviation Corp. Better start getting your entry ready! 
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bA U. S. Navy seaman finds the range for the gunners on an es- 
cort aircraft carrier and uses thé new sound-powered telephone 
to communicate the information to the gunnery officer concerned 











2 CARRIES 


VIBRATIONS TO 
ARMATURE 


@so0n0 WAVES 
OF VOICE 
| VIBRATE THIN 
| DIAPHRAGM 


ONE OF TWO 
FLAT-SPRING PIVOTS 
OF ARMATURE 


HOW THE 


pee 
Motion is 


ONE OF 
TWO COILS 


®vierarion oF 
ARMATURE BETWEEN 
JS POLES OF MAGNETS 
{INDUCES CURRENTS 
IN CONS WOUND 
ON MAGNETS 


4 


2 ELECTRIC CURRENTS 
GO TO RECEIVER TO 
REPROOUCE SOUND 
OF VOICE 


SOUND-POWERED PHONE WORKS 


into the telephone vibrates the diaphragm. 
earried to the armature by the driving 


link, causing it to swing like a seesaw on its central 


Pivots inside the coils of wire surrounding it. 


This in- 


@uces voice-frequency electrical currents in the coils, 
and these go out to the receiver, where the operation is 


feversed and the 


currents are converted into speech. 
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Sound-Powered 
Phones Carry 
Battle Orders 


ITAL wartime needs have 
Vee met by the amazing 
sound-powered telephone devel- 
oped by the Bell Telephone Labo- 
ratories. Based on well-known 
telephonic precedents, the device 
is a novel one in that the voice of 
the speaker generates the neces- 
sary electric current. Precision 
in its rugged construction has en- 
abled it to withstand such tests as 
slamming against steel plates and 
subjecting it to concussion from 
the firing of heavy ordnance. The 
instrument is not much larger than 
the usual home or office phone. 

With ordinary land wires, it 
proved one of the most useful 
pieces of Signal Corps equipment 
on Guadalcanal, where it has been 
effective over distances of from 
five to 10 miles. It is used on all 
Navy ships and most freighters 
Added to its efficiency are the ad- 
vantages of being considerably 
smaller, more compact, and more 
durable than battery-powered 
telephones. 

Although the energy in human 
speech is slight, it is so well em- 
ployed in this phone that as many 
as 20 persons at various points in 
a warship can hear one talker. De- 
velopment was begun more than 
10 years ago to fill the need for a 
dependable battle communications 
system to replace the cumbersome 
maze of speaking tubes then in 
shipboard use. At a forward ob- 
servation post, no bell need ring 
when you make a call. You sim- 
ply whistle into the transmitter. 


TYPICAL installation of a sound- 
powered telephone system on a 
battleship. The phones link the 
bridge, conning tower, battery 
directors, engine room, gun tur- 
rets, and other vital parts of the 
ship. Most U. S. freighters also 
are fitted with the phones. 
They cre dependable under try- 
ing conditions and rough usage 
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“Barrage Kites’ 
Shield Convoys 


ITES now comb the sky above our merchant ships, trailing 
K in the paths of attackers the same kind of wire that is used 
on barrage balloons. The wire is invisible from a plane, but it 
will rip off a wing or foul a propeller. Knowing that, enemy 
airmen keep their distance. A kite is easier to launch and ma- 
neuver in a high wind than a balloon, does not slow a ship down 
so much, and costs less—$108 as compared with $1,200 for a 
balloon. The box kites used are made of aircraft fabric, with 
spruce struts and 2,000-foot lines. W/Bsn. H. C. Sauls, of the 
War Shipping Administration, experimented 12 years to perfect 
this type of kite, which was intended originally for displaying 
advertising signs. The Navy adopted it in 1941. Since then, more 
than 1,000 officers and seamen have been taught its use at the 
U. S. Maritime Service Kite and Barrage Balloon School in 
New York. 
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Two men can launch an 
antiplane kite in 10 or 15 
minutes. The fabric is unt 
furled (1), and the 20 
pieces are put together 
(2). Sailor puts in struts, 
and the guideline is made 
fast (3). Men toss as- 
sembled kite from deck of 
the ship (4), and line is 
paid out from a winch (5) 
as it rises over the mast 
(6) to ward off enemy 
planes with its wing-shear- 
ing, propeller-fouling cable 





MILLIONS OF MAN-HOURS are 
being saved every year in our sug- 
ar-beet fields through the use of a 
machine developed by Prof. Roy 
Bainer, of the U. S. Department of 
Agriculture, for breaking up the 
clusters of beet seeds. The machine 
separates the seeds along lines of 
natural cleavage without impairing 
their fertility. Single seeds, de- 
livered undamaged from the ma- 
chine, serve to plant five times as 
many acres as the composite seeds 
heretofore used, thus increasing the 
available supply. Saving of time 
and labor is effected by eliminating 
the need for hand thinning out of 
sprouting clumps. 


A machine that soves 


3,000,000 man-hours . 
2 yeor by seporating Bees, cd es 


five-segment sugar- 
beet seeds into sin- 


gles. An abrasive NATURAL SEEDS 


wheel forces seeds . oa 
against shearing bor AD > & 90 Ge 64.89 & 


to make the division 
SPLIT SEEDS 


INDUSTRY 


“GUNK” is what workers in the 
Chrysler Corporation factory call 
their superglue named Cycleweld 
It is a rubber-and-plastic cement 
that makes virtually inseparable 
bonds between metal and plastics 
wood, or other metal. In the latter 
use it partially supplants riveting, 
eliminating as many as 900 rivets 
in a wing flap for a fighter plane 
and producing a lighter, stronger 
structure. It can be brushed or laid 
m in the form of tape. The picture 
shows a workman applying tape to 
the skin of a wing flap. 





POPULAR SCIENCE 








~ MEDICINE 
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A SIREN WAILS when this surgical instru- 
ment locates metal in a patient’s body. By 
the addition of the audible signal to his al- 
ready efficient electric probe, Samuel Ber- 
man, New York transit system engineer, 
has produced an improved device for deal- 
ing with battlefront casualties involving 
wounds from shrapnel or other pieces of 
metal. Berman's original model, first used 
at Pearl Harbor, employed a swinging 
needle to indicate when an exploring coil 
passed over a deep-lodged piece of steel 
(P.S.M., May '42, p. 124). With the siren 
attachment, a surgeon can tell, without 
looking up, how close he is to the metal. In 
the photograph at the right, a nurse is using 
a transparent plastic model of the human 
body to show the operation of the probe, 


HE GUINEA-PIGGED HIMSELF. By inocu 
lation with a virulent culture and subse- 
quent dosing with vivicillin, Dr. Hans Enoch, 
codiscoverer of the drug, proved its efficacy. 
He is pictured here in his laboratory at 
Hendon, England. Related to penicillin, the 
other curative agent derived from mold, 
vivicillin has saved the life of a boy whose 
tendency toward bleeding made removal of 
a diseased appendix out of the question. A 
girl with mastoiditis was cured by four 
doses of vivicillin. Its sponsors describe it 
as better than penicillin in some cases but 
not as good in others; with wider experi- 
ence in its use, the two drugs should offer 
a choice of the more effective for a partic- 
ular case. Another new drug of similar type 
is chlorellin, obtained from fresh-water 
algae——microscopic green plants that re- 
quire no artificial nutriment for cultivation. 


BACTERIOLOGY 


MEDIEVAL weapons in- 
spired this modernized 
crossbow of flexible steel 
devised by Westinghouse 
gineers to draw out molten quartz into 
filaments 1/30,000 inch thick (1/60 the 
diameter of a human hair) for measuring 
the magnifying power of the electron mi- 
croscope. With the bow stretched, a cylin- 
der of fused quartz is attached to the 
“arrow” and heated to the melting point. 
Ther the operator pulls the trigger. 


research en- 








PINHOLE SPOTLIGHT is a new device 
for increasing welding speed on combat 
planes and other war equipment. Origi- 
nated by A. B. White, research engineer 
for the Westinghouse Electric and Man- 
ufacturing Company, this pinhole lamp 
throws a tiny beam on the tip of the 
copper electrode of a resistance welding 
machine, and shows the operator the 
exact spot at which the weld will be 
made before the copper rods clamp to- 
gether to “sew a stitch” with electricity. 
Thus the operator can space his welds 
evenly. 


NEW HIP KIT for tools 
replaces sagging 
apron holders. Worn 
on the belt and made 
of soft chrome-elk- 
tanned cowhide, the 
kit holds tools secure- 
ly, permits easy ac- 
cess to them, and does 
not hamper the move- 
ments of the worker. 
It is made by the E. F. 
Hillegas Co., Glendale, 
Calif. 


A CHASER GRINDING FIXTURE, introduced by 

the Oster Manufacturing Company, Cleveland, 

Ohio, is designed for easy mounting on the table of 

any conventional tool and cutter grinding machine, 
and is adjustable for any throat 
or rake angle. By assuring ac- 
curate grinding, the new fix- 
ture saves replacement cost of 
dies and chasers that have 
been ruined by lack of the 
right kind of grinding. 


DETACHABLE PADS make it easy 
to reload a new electric portable 
sander made by the Sterling Tool 
Products Company, Chicago, Ill. The 
flexible sanding pad used is detached 
from the machine by the pulling of a 
latch, and another is substituted 
quickly from the supply kept at 
hand. Although the pad moves at a 
speed of 4,500 oscillations a minute, 
vibration in the holder is scarcely 
perceptible. 





POPULAR SCIENCE 





In 1944 enough grain mash will 
ooze through cooling like 
these to produce a record-break- 
ing 640,000,000 gallons of alco- 
hol, every drop of which will go 
toward making vital war products 


oz eg. MRE, Ge 
Hiow Alcohol Handies 
a Ehousand War Jobs 


A\'000,000 distilleries will produce 640,- 


New production methods keep pace 
with growing demands as American 
distilleries pour forth a_ torrent 
of 190-proof for making rubber, 
ammunition, and other essentials. 
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000,000 gallons of 190-proof alcohol 
this year. This is more than four times as 
much as was ever made before. But this sea 
of alcohol is not being distilled to make bev- 
erage liquor more plentiful. It will be used 
to manufacture rubber, ammunition, anes- 
thetics, and scores of other necessities of 
war. Alcohol is being produced for new pur- 
poses, in new ways, and from new materi- 
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als. It has skyrocketed 
to top place in tonnage 
in the organic-chemical 
field to pinch-hit for 
other materials. 

Two years ago, no al- 
cohol was used for com- 
mercial production of 
synthetic rubber. Last 
year, 22,000,000 gallons 
went into rubber. This 
year, 330,000,000 gallons 
will be used. At the rate 
of about 2.5 pounds of 
Buna-S from each gal- 
ion, this alcohol will yield 
825,000,000 pounds of 
new rubber—-enough for 
800,000 Flying For- 
tresses, or 400,000 tanks, 
or 72,000,000 passenger- 
car tires. 

“Alcohol has proved to 
be the quickest way to 
get rubber now, when we need it 
Col. Bradley Dewey, deputy director of rub- 
ber production, declared at;the opening of a 
$56,000,000 Government-owned plant at In- 
stitute, W. Va. “Alcohol is quickest be- 
cause all over the country there are stills, 
mostly whisky, ready to provide alcohol.” 

Petroleum was America’s first choice as 
a raw material from which to obtain buta- 


most,” 


diene and styrene for Buna-S. Technically, 


alcohol could serve as well, but industrial- 
alcohol production facilities were grossly 
inadequate. Then, too, nearly all industrial 
alcohol was being made from blackstrap 
molasses, brought from Cuba or Puerto 
Rico by tankers, and German submarines 
were torpedoing our ships 

Studies showed that it would be cheaper 
to produce rubber from petroleum than from 
alcohol. Time and such critical materials 
as steel and copper were needed, however, 
to convert the cracking plants. Moreover, 
Uncle Sam had to have 100-octane gasoline 
as well as rubber. So alcohol was rushed to 
the rescue 

The whisky distillers agreed unanimously 
to devote their 125 plants, representing a 
$100,000,000 investment, to the production 
of war alcohol, 24 hours a day, seven days 
a week. Some of these plants were not 
equipped to produce the 190-proof alcohol 
needed for military purposes, but were 
adapted to this work by packing their frac- 
tionating columns with rings of ceramic 
tile, which help to condense and turn back 
excess water. 

Theoretically, almost any grain or sugar 
could be substituted for blackstrap molas- 
ses. Corn was chosen first, but big wheat 
crops, combined with an increase in the de- 
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As the alcohol pours from the still, it 
passes through a glass-lined “tail box" 
in which hydrometers check its “proof.” 
For industrial use, alcohol must be 


mand for corn as feed, 
soon caused a swing to 
whole-wheat grain. 

Millions of pounds of 
synthetic rubber are be- 
ing made from petro- 
leum, but Colonel Dewey 
has “thanked God” “for 
the plants that are using 
alcohol. Day and night 
now, in Pittsburgh, 
Louisville, and Institute, 
butadiene is being made 
from alcohol, and more 
plants for this purpose 
are nearing completion. 
The lion’s share of the 
unprecedented output of 
American distilleries is 
going into rubber. But 
this is only one of alco- 
hol’s many roles in this 
190 war. 

At least 115,000,000 
gallons of alcohol, which is more than this 
country produced in 1937, will be put to di- 
rect military use this year. Smokeless pow- 
der made with the help of this alcohol will 
hurl United Nations shells. 

The first step in making smokeless pow- 
der is the production of nitrocellulose by 
treating cotton linters with a mixture of 
nitric and sulphuric acid. The pulpy mass 
of nitrocotton is then washed with water to 
remove the excess acids. The next step is to 
remove the water. Even after being wrung 
out, the cotton retains about 30 percent of 
the water. It has to be removed—but defi- 
nitely not by heat. 

So alcohol is used. Water-free, or an- 
hydrous, alcohol loves water. When forced 
through the nitrocellulose it carries all wa- 
ter out with it. A hydraulic press then 
squeezes the nitrocellulose into a compact 
block now containing only a residue of al- 
cohol. This block is broken up, worked into 
a gelatinous mass by adding ether and alco- 
hol, and then pressed into the form of a 
block again. Moist and slightly plastic, this 
new block is run through dies from which it 
emerges as spaghetti-like tubes. These are 
cut into short lengths and carefully dried. 
As much of the solvent as possible is re- 
covered after each squeezing and drying. 

To produce 100 tons of smokeless powder, 
80 tons of alcohol and ether are required. 
The ether, too, is made from alcohol. About 
50 tons of the alcohol-ether mixture can be 
recovered by careful processing and used to 
make more powder. A single gallon of alco- 
hol may serve to produce enough powder to 
fire two shots from a 155-mm. howitzer, or 
four rounds from a three-inch antiaircraft 
gun, or to keep an infantryman supplied 
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Photographs from Schenley Distillers Corp 


Below are the tall tanks where the 
fermented mash, containing about nine 
percent alcohol, is distilled up to 
95 percent. Two years ago, not a gal- 
lon of ethyl alcohol was used in the 
production of synthetic rubber. Today, 
125 U.S. distilleries are producing 
an almost incredible 330,000,000 gal- 


lons a year just for this purpose 
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Because of bumper crops, 
wheat is being used al- 
most exclusively in the 
manufacture of war alco- 
hol. Here is an unusual 
bird's-eye view of the 
inside of a grain eleva- 
tor where a mixture of 
wheat and cornhas been 
stored for distillation 


A batch of yeast (be- 
low) waits to be trans- 
ferred to the ferment- 
ing tank where it will 
change the sugor, con- 
verted from the wheat's 
starch, to alcohol. In 
beverage alcohol, it is 
the yeast that produces 
the flaver and bouquet 








HOW ALCOHOL IS MADE 
tl 


a! 


Before the wheat goes 

ji to the fermenting vat, 
Before the war, industrial 2? After being carefully test- it is ground to specified 
alcohol was made from black- ed for quality and thor- fineness. If it is to be 
strap molasses imported from oughly cleaned, the row wheat used to make rubber, it 
the West Indies. Now the raw is stored in big concrete eleva- will produce 2.5 pounds 
material is home-grown whect tors until it is ready for use for each gallon distilled 


























4 Next the meal is carried to the huge vat where it 

is mixed with water and boiled. Barley malt is 
then added, which transforms the wheat starch thto 
sugar. The mixture is now known as the “mash” and 
is sent to the fermenter through long cooling pipes 
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Nits 3 oe 

w ue <a 
wv Ve a 3 ? 5 Hoving been reduced to a speci- 
- _ . fied temperature, the mash now 
In the tall tanks above, the beer Now known as “distiller's enters the fermenting vat where it 
is distilled up to 190 proof. For beer,” the mash pours in- is carefully mixed with selected 
drinking purposes, its proof is re- to the “beer well,’ where it yeast. It is the yeast that turns 
duced and it is mellowed in charred is permitted to accumulate the mash's sugar into alcohol. Fer- 
borrels, which also give it its color for continuous distillation mentation takes two or three days 
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with sufficient ammunition for one month. is made by dissolving mercury in nitric acid 

Alcohol also gives fulminates their and adding alcohol. A reaction occurs that 
wham.” These are the touchy high ex- separates mercury fulminate out in flakes. 
plosives in the detonators that set off the In addition to these services, alcohol fig- 
less sensitive main charges in shells, bombs, ures in the production of both deadly and 
and torpedoes. The commonest fulminate anesthetic gases—and gas masks. 


THE CHEMISTRY OF ALCOHOL~AND TWO SIMPLE 


A test of ethyl is to take a few drops and 
add l0cc. of iodine in potassium iodide and 
a little sodium hydroxide solution until brown 
color vanishes. Warm gently. Solution will be- 
come turbid, and iodoform crystals will form 


METHYL 
AL COHO | 


These little clusters depict the chemistry of con- 
verting a hydrocarbon into an alcohol. In each of 
the three examples above, the same thing has happen- 
ed: from the original substance, composed of hydro- 
gen atoms (white) and carbon atoms (black), a hydro- 
gen atom has been removed and then replaced®with an 
oxygen-hydrogen combination, known as a “radical” 





“Mustard gas” is made by bubbling ethy- 
lene gas—-which is made from either 
“cracked” petroleum or alcohol—-through 
sulphur chloride. Common ether, great 
quantities of which are used both as an 
anesthetic and as a solvent, is produced by 
heating alcohol mixed with concentrated 
sulphuric acid. Chloroform is made by dis- 
tilling alcohol with calcium hypochlorite, or 
“bleaching powder.” 

Ethyl-celluiose plastics, made by the Her- 
cules Powder Company from alcohol, salt, 
and cotton linters, are among the new rub- 
berlike materials used for such purposes as 
electrical tape, hospital sheeting, gun cov- 
ers, raincoats, gloves, and footwear. This 
“ethyl rubber” is resistant to war gases and 
can be used for gas masks. 

Alcohol, in fact, is as common in in- 
dustry as in night clubs. As a solvent, it is 
second only to water. It turns up in paints, 
lacquers, dopes, varnishes, inks, dyes, medi- 
cines, adhesives, flavorings, and soaps. It 
figures in the making of celluloid and photo- 
graphic film. It keeps auto radiators from 
freezing and de-ices airplane carburetors 
and propellers. It takes “knock” out of gas- 
oline, serves as a fluid thinner in hydraulic 
brakes, and fills fluid indicating devices and 
compasses. 

There are hundreds of kinds of alcohol, 
and thousands could be produced. Industrial 
alcohol is ethyl alcohol, which chemists call 
ethanol. It is also known as grain alcohol 
and spirits of wine. Among its many rela- 
tives are methanol (wood alcohol), ethylene 
glycol (Prestone), and glycerol, which is 
ordinary glycerine. The suffix “ol’’ brands 
these substances as alcohols. 

Alcohols are a special group of hydro- 
carbons in which an atom of hydrogen has 
been knocked off (Continued on page 222) 


TESTS TO TRY AT HOME 


To test if ethyl alcohol contains "wood" alcohol, 
mash cn aspirin tablet in few drops of water, add 
small amount of ethyl alcohol, stir in equal amount 
of sulphuric acid. Let stand, then take a whiff. 
lf methyl is present, you'll smell oil of wintergreen 


In the old days “proof was measured by putting 
a few drops of an alcoholic mixture on gunpowder 
and then lighting it. If it burned without igniting 
the powder, it was “underproof.” If, however, it 
contained 50 percent or more alcohol and lit the 
powder, it was considered “proof,” or 100-proof 


“PROOF” denotes the alcoholic strength 
of a mixture, and is expressed by a figure 
that is exactly twice the mixture’s alco- 
holic percentage by volume. The average 
whisky, for instance, which is usually either 
43 or 50 percent alcohol, is said to be 86 or 
100-proof. “Absolute,” or 100-percent pure, 
alcohol is described as 200-proof. This 
method of rating alcoholic strength is a 
hangover from the old alcohol-gunpowder 
method of measuring proof (see above) 
Today, in the U. S., an alcohol-water mix- 
ture of 100 volumes is rated as 100-proof 
when it is made up of 50 parts, by volume, 
of alcohol and 53.71 parts, by volume, of 
water. The mystery of those extra 3.71 
parts is explained by the shrinkage in vol- 
ume that takes place when alcohol and wa- 
ter are mixed (see below). For industrial 
use, alcohol must be 190-proof, which is the 
highest concentration that can be distilled 


An easy way to demonstrate the shrinkage in vol- 
ume that occurs when alcohol and water are mixed 
is to half fill a glass tube with colored water and 
then fill the remaining part—to a point near the top 
marked with a threod—with alcohol, being careful 
not to mix the two. Then shake them together. You'll 
find that the mixture now falls short of the thread 


: 














WESTERN 
WATER HEMP 


sufferers, and 20,000 new ones this 
year, will begin to sneeze and struggle 
for breath about August 15. Nearly half 
of them will not be able to work regu- 
larly, and their misery will continue until 
the first frost. Hay fever has kept thou- 
sands of men out of the armed services. 
And it soon may impede American pro- 
duction as seriously as would an attack 
on our home front by foreign airmen with 
gas. But much can be done to combat 
this invisible menace. 

Hay fever does not come from hay and 
is not a fever. It is an inflammation of 
the mucous membrane of the nose, throat, 
sinuses, and lining of the eyes. It is caused 
by the pollen of hundreds of different 
kinds of plants. Weeds will fill the air in 
mid-August with a million tons of this 

“7 pollen. It is so light that some of it may 

and robs the armed forc ’ “** rise 10,000 feet. Under the microscope, 

oo. ee some of this pollen resembles golf balls 

Learn to know the guilt 4, and sciiiaiin alae kinds sath gio Pe 

\ tions like the fingerholes in bowling balls, 

protect yourself from tHI§A scourge. and some are covered with wicked-look- 
\era ing spikes 

: Tests have been developed to determine 


By JOHN GILMORE© the kind of pollen to which an individual! 
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is sensitive. The skin is scratched slightly 
and a drop of pollen solution is rubbed in. 
If the solution contains the kind of pollen 
that affects the person being tested, a raised 
ridge—called a wheal—appears on his skin. 
He then may be given hypodermic injections 
of treatment extracts—called antigens—-so 
as to develop immunity to that pollen. 
Recent medical research has simplified 
this process. The substances causing hay 
fever have been found to be the same in the 
pollen of all members of each botanical 
family, and 90 percent of all hay fever has 
been traced to four plant families, repre- 
sented by ragweed, redroot pigweed, sage- 
brush, and timothy. Hence, the number of 
tests required in many cases has been re- 
duced from scores to four, and fewer differ- 
ent antigens are needed to immunize pa- 
tients whose sensitivities are not unusual. 
Ragweed is the worst offender. It will 
wreak more havoc here in the United States 
this summer than among the troops in the 
Pacific isles near the equator, tropical Asia 
and Africa, Alaska, and most parts of Eu- 
rope. Ragweeds often have been introduced 
unintentionally into the British Isles and 
Europe, but have not flourished there. Rag- 
weeds also are rare in China, India, and 
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other combat zones in the Pacific. But a 
great ragweed belt extends from our Atlan- 
tic Coast to Kansas and the Dakotas. 

For years, experts have advocated a cam- 
paign to eradicate ragweed in the United 
States. But the weeds are likely to thrive 
this year. The manpower shortage may re- 
sult in less careful tillage of fields and neg- 
lect of vacant lots. Victory gardeners may 
become indifferent to weeds after gathering 
their crops from well-fertilized plots of 
ground. 

In the Midwest, the growing of hemp to 
provide the Navy with rope may add to hay- 
fever sufferers’ woes, for its pollen will be 
carried for miles by the wind if it is not all 
harvested before it begins to shed. In the 
West, and in the “dust bowl” especially, the 
Russian thistle, a prickly tumbleweed that 
came over here from Russia a half century 
ago and is now widespread, plagues sensi- 
tive persons. 

The archcriminal, ragweed, still grows un- 
recognized even by many of its victims 
Both the giant, or horseweed, and the short 
or common ragweed are menaces. The for- 
mer always attains a height of at least six 
feet and sometimes is from 12 to 14 feet 
high. It has thin, broad leaves, growing op- 
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posite each other, with saw-toothed edges 
and deep clefts in the margins. The short 
ragweed is more bushy, from two to four 
feet high Its leaves are feathery with an 
unkempt-looking appearance, and its flow- 
ers grow in spikes 

Goldenrod often has been falsely accused 
of causing hay fever. It blooms at the time 
of year when hay fever is most prevalent, 
but cases caused by its pollen are very rare. 
Nor do roses cause the early summer al- 
lergy that is called “rose fever.” This has 
traced to early-blooming summer 
Trees pollinating in April and May 
offenders at that time 


been 
grasses 
ire also 


How allergy tests reveal 
hay-fever sufferers’ sus- 
ceptibility to a given pol- 
len. After inoculation, the 
size of the wheal made 
indicates the patient's de- 
gree of sensitivity to the 
pollen used. Suitable an- 
tigens are administered 
by doctor to combat aller- 
gy to this particular pollen 


Many victims have escaped heretofore to 
such refuges as the pine woods of New Eng- 
land, but now traveling is difficult. Most 
persons can be desensitized by from four to 
seven or more years of steady treatment, 
which may be started at any time. Tem- 
porary relief often may be obtained by tak- 
ing vitamin C, wearing small filters in the 
nose, and avoiding drafts, cold baths, and 
cold drinks. Despite the high temperatures 
that are common in August and September, 
the hay-fever victim must keep warm, both 
inside and out. Everyone can help combat 
hay fever, meanwhile, by learning to recog- 
nize and destroy the offensive weeds. 


Here is where hay fever hurts. This anatomical cross sec- 


TEN TIMELY TIPS 
ON HAY FEVER 


] Consult your doctor if you start to 
sneeze excessively on August 15. 


2? Follow doctor's advice; don't at- 


tempt to treat hay fever yourself. 


3 Avoid cold baths, cooled theaters, 
drafts, and other sudden chills. 


4 Avoid alcohol and iced drinks that 
lower body heat and induce sneezing. 


5 Nose filters ore not a cure, but 
may help enough so you can work. 


6 Begin treatment six weeks before 


season; continue until desensitized. 


7 learn and avoid the plants that 
bear pollen to which you are sensitive. 


8 Clear ovt menacing plants from 
your property before they pollinate. 


9 Keep your Victory garden weeded, 
and urge your neighbors to do the same. 


10 If you do net happen to have 
hay fever, be patient with those who do. 


tion shows the areas chiefly affected by the disease, which 
is an inflammation of the mucous membrane of the nose 
throat, sinuses, and lining of the eyes. Although begin- 
ning in these areas, the victim's misery is not confined 
to them. 


Hay fever hampers our war effort seriously 
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O LAND supplies for American invaders 

on enemy shores without a harbor, our 
forces are equipped with floating steel boxes, 
eight of which can be locked together in a 
jiffy to form a barge for a derrick. These 
boxes can be hauled on freight cars or by 
boat, and put together in the water. No dry 
dock is needed, nor is any underwater work 
necessary, to assemble them. 

Sectional barges already have been used 
under fire and are a development that some 
military authorities now consider as im- 
portant, from an invasion standpoint, as 
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bombsights. A dock can be built with barge 
units (P.S.M., June ‘44, p. 118) and shunted 
into shallow water like a string of freight 
cars. Sections also may be propelled with 
outboard motors. Heavy equipment and sup- 
plies thus can be landed at points along a 
coastline where the enemy is least prepared 
to resist an attack. 

The sections used to support a derrick 
were designed by John H. Odenbach and 
built by the Dolomite Products Company in 
Rochester, N. Y. This firm also has pro- 
duced slightly different types of sections for 
utility barges. 

The A-frame derrick, like its foundation, is 
transported in sections. It has a 70-foot 
boom that will swing 3C€ tons within a 52- 
foot radius. A 135-hp. Diesel engine, in a 
prefabricated steel cabin, is used both for 
hoisting and to run the generator for elec- 
tric auxiliary motors, a ballast pump, and 
lighting. The cabin has accommodations for 
a crew of four. 
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ULTRAVIOLET LIGHT, by causing certain in- 
visible inks to fluoresce, often discovers what 
the unaided eye can't—such as a dangerous sabo- 
teur's message masquerading as a harmless letter 


Hiow Hight Eraps 
Spies and Saboteurs 


With new instruments and methods, 
G-man scientists harness the whole 
radiant-energy spectrum to expose 


clever crooks and enemy agents. 


Photographs by ROBERT F. SMITH 


and Federal Bureau of Investigation 


EDERAL Bureau of Investigation agents 
boarced a train at Ogden, Utah, and 
from a Georgia chain gang 


room. He had two 
dyna- 


founc a fugitive 


drawing 


traveling in a 


tools, 13 sticks of 
and plenty of money. There were no 
irks on the well-worn leather 
carried, but it sent to 


sets of burglar's 
mite 
visible m 


moneybag he was 


the FBI in Washington and 
photographed in infrared light. The ob- 
literated words, “Deposit with the La 
Grange Banking and Trust Co.,” were clear- 
ly legible in that light, and the bag was 
identified as part of the loot from a robbery 
in La Grange, Ga. 

Such work before the war not only en- 
abled the FBI to foil criminals, but also 
familiarized American law-enforcement of- 
ficers with invisible light. It is now one of 
Uncle Sam’s most effective weapons against 
espionage and sabotage. 

When Ernst F. Lehmitz, for instance, 
tried to send letters abroad about his home, 
his victory garden, and his dog’s distemper, 
invisible light disclosed that on the backs 
of those apparently harmless letters he 
also had inscribed, in invisible ink, highly 
confidential information about ships in New 
York Harbor. The letters came to the at- 


laboratory 
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THE SPECTROGRAPH is the 
latest weapon in the arsenal 
of scientific criminal investi- 
gation. Here a technician has 
placed a tiny sample of a sub- 
stance in the electric arc of the 
spectrograph. As the sample 
burns, its light will be imprint- 
ed in spectrum lines on a pho- 
tographic plate, which will not 
only reveal the sample's atom- 
ic composition but will also 
afford a record for possi- 
ble use as evidence in court 


tention of the FBI and 
Lehmitz was sent to jail 
for 30 years. Thus Hitler’s 
submarine commanders 
were deprived of tips that 
might have enabled them 
to torpedo countless ships. 

Charles E. Wilson of the 
Wear Production 3oard 
once likened the FBI's 
success in frustrating spies and saboteurs 
to the victory over Rommel in Africa. Our 
enemies’ efforts to disrupt American pro- 
duction and sever supply lines have failed, 
partly because of the FBI's vigilance with 
invisible light. 

When started a dozen years ago this fall, 
the FBI laboratory consisted of one techni- 
cian with a few instruments. It now is the 
world’s finest crime-detection laboratory, 
equipped with apparatus valued at more 
than $1,000,000, and employing more than 
225 scientists. Every day, this laboratory 
studies hundreds of bits of evidence; the to- 
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tal in the last year for which figures are 
available was 247,886. 

Light, both visible and invisible, has be- 
come the scientific sleuths’ principal tool 
because of the speed and accuracy with 
which it enables them to analyze and identi- 
fy extremely minute bits of evidence. X rays 
and ultraviolet rays (whose wave lengths 
are too short for human eyes) and infra- 
red and radio rays (whose wave lengths are 
too long) are being employed constantly to 
penetrate wartime mysteries. In fact, the 
whole known radiant-energy spectrum, ex- 
cept cosmic rays, has been put to work by 

the FBI and cosmic 
rays will be used, too, as 
soon as someone finds a 
way to employ them. 

X rays disclosed the 
detonators and incendi- 
ary mechanisms in the 
pen-and-pencil sets and 
blocks of wood carried 
by the men landed on 
the Atlantic Coast from 
a German submarine. 
X rays also shot through 
a package received by a 
high Government official, 


_ INFRARED LIGHT hos put 


many a crook behind bars. 
In one cose, a moneybag 
found in the possession of a 
suspected bank robber of 
fered no clue until, photo- 
graphed under infrared light 
by the FBI, it revealed the 
words "Deposit with the La 
Grange Banking & Trust Co." 
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Light Goes to Work on a Crime 
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1 A young boy riding a bicycle has been killed 
by a hit-and-run driver. Puzzled local police 
have asked for aid from the FBI crime-detection 
laboratory. The only clues are bits of cor paint 
(shown on cotton) from which federal experts are 


josked to determine the make and/model of the car 


5 A single speck of the paint is now prepared for 
microscopic examination of each of its layers. 
Firmly mounted in a small plastic holder, the speck 
is shown here being smoothed down on a piece of 
emery paper. By using various methods of examin- 
Ing the some evidence findings can be verified 
in which he 


ad 


admirers 


Ultraviolet rays, by causing certain sub- 
stances to fluoresce, have exposed telltale 
stains and adulterants that have been clues 
Infrared rays, by mak- 

been 
again, 


to many mysteries 
printing that has 
perc eptible 


ing writing and 
blotted out 
have uncovered false bookkeeping entries, 
ind alterations in the numbers on bonds 


erased or 


And radi 


feared there was a bomb, and 
revealed that there was nothing in it but ¢ 
gavel, sent to him as a gift by one of his 


rays not only have provided the 
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2 Evidence often comes to the lab in pillboxes 
(see photo No. |), which are marked "K," and 
numbered, if the material is known, or "Q," and 
numbered, if the material is questionable or un- 
known. The technician assigned to this case begins 
by making a preliminary study with a microscope 





45 Here are two samples ready for the comparison 
microscope—one of a known material, the other 
of a questioned material. (Note "Q" and "K" boxes 
in photo No. 5.) At the FBI laboratory, scientific 
analyses of this type are conducted by some 225 ex- 
perts who work with apparatus valued at $!,000,000 


quick communication essential to the frus- 
tration of subversive agents but also have 
been used to establish invisible fields around 
given areas and to sound alarms. 

The increasing complexity of industry has 
heightened the need for shafts of invisible 
light. A typical wartime test of the labora- 
tory’s ability to detect more than the eye 
can see arose when a Cleveland motorist 
picked up a stranger who was waiting for 
a streetcar one cold, drizzly night. Both 
men were working in war plants and they 
talked about their jobs. 
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3 The next step is to learn if the car was finished 
with lacquer or synthetic enamel. By placing 
the car in one of these two categories, the tech- 
nician can immediately reduce the number of cars 
that could have been involved. He therefore makes 
separate solutions of enamel, lacquer, and scrapings 


A card index of all the various types of paint 
used on standard makes and models of cars aids 
the examiner in identifying an unknown material. A 
known material, of course, needs no identification. 
In an investigation of this type it is likely to be 
@ sample of paint taken from the car of a suspect 


“Well,” said the stranger, “there are some 
mighty funny things going on these days. 
Take the place where I work. If Uncle Sam 
ever caught on to what we’re doing, we'd 
all be in jail.” 

The driver reported this tip to the FBI. It 
started an investigation of a plant where 
aluminum castings were being made for war- 
plane engines. Laboratory research dis- 
closed defects in some of those castings. The 
company and seven men were indicted. A 
jury convicted three of those men of violat- 
ing the wartime sabotage law, but the de- 
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Under ordinary light the solutions all appear 
about the same. Under ultraviolet light, how- 
ever, the enamel solution shows as a bright yellow, 
while the lacquer solution takes on a reddish tint. 
By comparing the third solution with the others, the 
examiner can quickly tell into which class it falls 


8 A photomicrograph of one of the scrapings re- 
veals four layers, showing that the car involved 
received four coats of paint. As it is extremely un- 
likely that another car has been repainted in exactly 
the same way, this finding alone is strong evidence 
that a suspect's car is or isn't the one being sought 


cision was reversed by a higher court. 

Another case involved damage to the fuel 
line of an experimental airplane. The sev- 
enth thread of a screw fitting had been cut 
to weaken its tensile strength. The scientists 
examined 176 hacksaw blades with their 
optical instruments and reported that only 
17 of those blades could possibly have been 
used for that particular dirty work. Thus 
the detectives’ list of suspects was greatly 
reduced. 

“One of the 
cases, which has risen in importance,”’ 


most interesting types of 
says 


141 








Sr 


one of the technicians, “involves destruction 
caused by spilling or placing acids or other 
destructive chemicals in or on equipment be- 
ing produced under the defense program. 
To determine the chemical employed and to 
observe the nature of the surface destruc- 
tion often requires unlimited effort and acute 
and persistent observation under the micro- 
scope. But much success has been encoun- 
tered along these lines and it is evident that 
this success is due in great part to the op- 
tical equipment.’ 

There have been only a few sabotage 
trials during this war. There might have 
been many more, if the FBI were less scien- 
tific. Its findings have been so conclusive 
that some of the cleverest offenders have 
pleaded guilty. Frequently, too, the facts 
revealed by the laboratory's invisible beams 
of light have disproved people’s suspicions 
Thus, scores of persons have been protected 
from false charges. Scientific justice works 
both ways 

The gray-coated technicians in the labora- 
tory are as impartial as their instruments. 
They receive the same special training as 
other G-men, and spend part of each year 
in the field familiarizing themselves with 
police problems, but they are primarily 
scientists. And in the laboratory they often 
have no idea whether their findings will 
convict or exonerate someone. 

The Republic Aviation Corporation's 
plant on Long Island was the scene of a 
case in which the laboratory’s objectivity 
was pointedly demonstrated. The guns of 
the warplanes being built there were to be 
controlled hydraulically. So were the cowl, 
landing flaps, and landing gear. The fluid 
in each plane's hydraulic system, conse- 
quently, would some day be as vital to some 
flyer’s survival as the blood in his own 
arteries. Yet time after time, when tests 
revealed something wrong with a new 
plane’s hydraulic apparatus and the liquid 
was drained out, crumbs of abrasive glass 
were found in it 

These fragments were not like the wind- 
shield bulletproof used on the 


glass 


and 


A HELIXOMETER is only 
another of the many pre- 
cision instruments used by 
the FBI in its development 
of scientific sleuthing. 
Here an expert uses it to 
examine a pistol’s rifling 


planes, but were hard, heat-resisting bits 
of material similar to Pyrex or chemical 
glassware, and could cause serious damage. 
Suspecting sabotage, investigators searched 
the workers’ lockers and tool boxes. In one 
man's kit, sure enough, they found bits of 
glassy stuff that looked like the fragments 
in the fluid. 

If the FBI had no better lanterns than 
the one Diogenes carried in his futile search 
for an honest man, that Republic employee 
would have been jailed, tried, and possibly 
convicted. But he was quickly exonerated 
by the light from burning molecules. 

Specks of glass from the airplane fluid, 
and specks of the stuff the workman had, 
were wrapped in cotton, put in pillboxes and 
sent to the crime-detection laboratory. 
There a technician picked up those samples 
with his tweezers and placed each of them 
between the two carbons of a spectrograph's 
arc. 

As each particle burned in that are, it 
emitted light that passed through an angu- 
lar tube extending along a desk for several 
feet to a photographic plate. The light of 
the burning speck imprinted spectrum lines 
on that plate, which disclosed the material's 
atomic composition. And those lines told 
the scientists, as plainly as the printing on 
this page tells you, that the suspected work- 
man was not guilty. Despite outward re- 
semblances, the ingredients of the material 


found in his possession were not the same 
as those of the glassy poison in the war- 
planes’ arteries. 

With the spectrographers’ help, and the 


co-operation of Republic Aviation execu- 
tives and employees, the FBI then discov- 
ered the true source of the crumbs in the 
liquid. 

All the planes in which flakes of glass 
were found had been tested on the same 
stand. That testing stand was moved to 
the plant laboratory and taken apart. In 
its rotometer, or flow meter, for measuring 
the amount of fluid put into each plane 
there was a glass-lined tube. That lining 
had cracked and part of it had crumbled 





X RAYS recently knifed through a dangerous 
piece of sabotage and put the finger on a 
number of patches (such as the one indiested 
below by light area), which had been weided 
on aircraft castings in direct violation of spec- 
ifications. According to experts, this might 
have caused fatal failure of warplane engines 


away. Spectrographic analysis of that lin- 
ing revealed that its atomic composition 
was exactly the same as that of the frag- 
ments imperiling the planes. Thus the FBI 
both saved an innocent mechanic from pros- 
ecution and solved the aircraft-plant mys- 
tery. 

Spectrographic study of evidence is often 
preferable to nonoptical methods for sev- 
eral reasons: (1) It frequently is quicker. 
(2) Only a tiny bit of the available evidence 
need be used. (3) A photographic record 
of that particle can be preserved and pre- 
sented in court. (4) This method of de- 
termining the ingredients of material is so 
accurate that elements and impurities pres- 
ent in extremely small quantities are readily 
detectable. 

The spectrograph has made it possible to 
catch many hit-and-run drivers with mere 
flakes of paint as clues. By analyzing 
specks flicked off a car at the scene of a 
crash the FBI often can determine the 
make and model of the automobile involved, 
even though the car may have been re- 
painted since leaving the factory. With 
similar particles of evidence, the spectro- 
graphers often can say whether a certain 
tool was used to jimmy a window. 

This is one of the newest applications of 
light to police work, yet the spectrographers 
already are among the busiest people in the 
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THIS PHOTOMICROGRAPH shows where the 
weld metal (darker area at left) joined the 
parent metal, Although there was a good 
bond between the two, the weld metal was be- 
low par in hardness. The welding was done to 
patch up the holes and cracks in supercharger 
castings that previously had been rejected 


laboratory. A new spectrograph, which has 
an optical equivalent of 21 feet in length, 
is being installed this summer to facilitate 
more such research. With weapons like this, 
tested by urgent wartime challenges, the 
FBI hopes to be able to curb any postwar 
crime waves. 

“The FBI laboratory has been the strong 
right arm of law enforcement for more than 
11 years,”’ says J. Edgar Hoover, FBI di- 
rector. “It was ready to handle the tmnany 
problems which arose from the emergency 
period and the war which followed. Its men 
and women technicians have uncovered 
some of our enemies’ most cherished secrets. 
They have been responsible for the identifi- 
cation of spies, the conviction of saboteurs, 
and the detection of unethical persons at- 
tempting to defraud the Government. 

“Many who have tried to commit acts 
which were against the best interests of 
the United States have been caught and 
convicted because of evidence developed 
through the application of science to in- 
vestigative problems. Our admitted enemies 
and the greedy chiselers who would pass 
off inferior war goods to our Government 
are well aware of the FBI laboratory's 
work. There can be no doubt that its record 
has served as a powerful force in reducing 
illegal practices, which are an unnecessary 
drain on our war effort.”—-VOLTA TORREY. 
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ADJUSTABLE CLIPS on hangers keep 
clothes from being hung improperly. 
Sliding back and forth along the 
crossbar, the pins can be set to the 
exact width of a garment. This makes 
them useful for holding slacks, trou- 
sers, and skirts. Corruga&ations in the 
lower edges of the clips assure_a firm 
grip on fabrics. These clothes hang- 
ers are made of a galvanized metal, 
so they are not subject to rust 





MAGNIFYING LENSES that are mounted 
on lightweight headbands for use by doc- 
tors, nurses, laboratory technicians, indus- 
trial inspectors, stamp collectors, and others 
who study fine details for long hours have 
recently been developed by the May Manu- 
facturing Corporation, of New York City. 
They come in three focal lengths, are 
equipped with a vision-conversion adjust- 
ment device, and can be worn comfortably 
over glasses. When not in use, they can be 
swung up out of the line of vision. The 
frames, which are adjustable to eight dif- 
ferent head sizes, are made of Lumarith 
plastic. Being light in weight, they can be 
worn continuously without causing fatigue 


POSTWAR HATS FOR MEN may feature de- 
mountable brims with slide fasteners if the 
style demonstrated recently by Lynn B. Dud- 
ley becomes popular. A member of the Hat 
Style Council of the Merchant Tailors and De- 
signers Association, he showed this creation 
at their Chicago convention. 


ALUMINUM POTS AND PANS may be cleaned 
and polished in spite of the fact that steel wool 
is not now readily available. A cream polish, 
at present on the market, is said to clean 
thoroughly, to remove smudges and other dis- 
colorations in a short time, and to require only 
a slight amount of rub- 

bing. The manufactur- 

ers, the Ultra Chemical 

Works, Inc., of Pater- 

son, N. J., state that it 

contains no ingredients 

that are harmful to the 

skin. They recommend 

frequent applications 

for best results in keep- 

ing pots polished. 
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VINYL RESIN SOLUTION makes shoes 
impervious to oil, thus preventing in- 
fections. Packard employees engaged in 
parts-cleaning operations wear heavy 
wooden-soled shoes that have been dipped 
in this solution. Otherwise the petroleum 
solvents used in this work might cause 
dermatitis. The resin, in addition to pre- 
venting infection, protects the leather, 
lengthening the life of the shoes. Use of 
the solution, which is manufactured by 
the Resistoflex Corporation, of Belle- 
ville, N. J., permits assignment to parts 
cleaning of workers who would otherwise 
be harmfully affected by the solvents. 


LIBRARIANS especially will be interested in 
the convenient and time-saving desk on wheels 
designed by Miss Martha Neville, of the Pres- 
byterian Hospital, Pittsburgh, Pa. It is con- 
structed of plywood on an oak frame and fin- 
ished in oak. Miss Neville divides her time at 
the hospital between two far-separated li- 
braries. With this desk she easily moves her 


equipment about with her. 


PLEXIGLAS GIFT ITEMS are now 
available for the first time since 
the war began. The attractive 
accessories shown here are fash- 
ioned from the same transparent 
plastic that is used for observa- 
tion domes, gun turrets, and 
bomber noses in American war- 
planes. As transparent as optical 
glass, Plexiglas is stainproof and 
unbreakable. It can be sawed or 
carved like wood and machined, 
drilled, and threaded like soft 
metal. 

These items are the products of 
the Vargish Company, of New 
York City. Now that some trans- 
parent plastic has been released 
for civilian use, many such items 
will appear in the smarter stores. 

Included in this group are a pack 
holder to prevent cigarettes from 
crushing and tobacco particles 
from sifting into your purse or 
pocket, a card holder to keep 
playing cards fresh and pro- 
tected from damage, a _ photo 
frame for your favorite pin-ups, 
and a money holder to keep your 
bills together. 
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Each of these Plexiglas 
products is a one-piece 
design. All are strong, 
thin, unbreakable, light, 
tough, and water clear. 
Easily recognizable here 
are a bill clip, a case 
for cigarettes, a card 
holder, and a brilliant, 
crystal-like photo frame. 
Plexiglas is the plastic 
used so extensively for 
the transparent housings 
on American airplanes 





YOUR POSTWAR AUTOMOBILE... AS POPULAR SCIENCE READERS SEE IT 


New Features for “Tomorrow's Car 


READERS TELL WHAT KINDS OF BODIES, ACCESSORIES, 
AND GADGETS THEY THINK FUTURE MODELS SHOULD HAVE 


OMETIMES,” said Gus Wilson genially, 

S “I wonder if the Model Garage hadn't 
better go out of business. These superfancy 
postwar cars they talk about—guaranteed 
marvels of metallurgy and engineering, 
complete with plastic pistons and built-in 
television—will probably run 100,000 miles 
without servicing and use bacon drippings 
instead of gasoline. What does that leave 
for monkey-wrench mechanics like Stan 
here and me?” 

Gus and Stan Hicks were in the POPULAR 
SCIENCE editorial offices for a second discus- 
sion of readers’ letters on postwar cars (see 
P.S.M., July ‘44, p. 126); and Stan hadn't 
noticed the twinkle in Gus’s eyes. 

“Why, Mr. Wilson,” he said seriously, 
just yesterday you were telling me that 
modern cars take more and more honest-to- 
gosh knowledge on the part of the mechanic. 
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You were showing me how the automatic 
choke on Mr. Atkinson's coupe worked, and 
you said the time was past when a fellow 
could fix a car by guess and feel.” 

“Sure, Stan,” said the Auto Editor. “I don’t 
think you've caught Gus with his logic down. 
He was only gently ribbing those people who 
have gone overboard in thinking about cars 
to come. But do you mean, Gus, that many 
readers’ letters belong in the magnesium- 
motor and plastic-teardrop class?” 

“I do not,” Gus said positively. “Most 
readers seem a whale of a lot closer to prob- 
lems of auto design than some of the stylists 
whose drawings you see today. They under- 
stand that there's a pile of difference be- 
tween a job that looks pretty on the draw- 
ing board and a car that can take a rutted 
dirt road without running aground on its 
crankcase.” 
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provide 
winter and cool air 
for summer. A unit 
might be designed 
so compactly as to 
fit under one seat 


Below, a retractable 
roof panel of clear 
plastic, sliding into 
a steel top. The com- 
bination might link 
convertible comfort 
with hard-top safety 
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cal letter, from C. H. Woodward, of 
San Diego, Calif.: ‘I want to see the 
road ahead. Let’s cut out some of that 
ballooned hood and its glaring re- 
flections. I want a strong longitudin- 
al and transverse framework up in 
front for protection in case of acci- 
dent. I'd have an escape hatch in the 
rear, and opaque shutters to control 
glare from ahead or above.’ 

“Here’s another letter, this one from 








Gus paused to stoke up his pipe. “Take 
these letters,” he resumed, indicating a 
stack on the Auto Editor’s desk. “A siz- 
able bunch of them complain about cars 
that have insufficient road clearance, which, 
as I recall it, had run about as low as 7” in 
some prewar cars. 

“Some readers thought the clearance 
problem might be licked by selling cars 
with the option of several different sizes of 
wheels and tires, thus allowing the owner 
to pick the clearance he needed. Of course, 
this brings other problems: changing wheel 
diameter is the same as changing gear ra- 
tios, and besides, clearances between wheel 
and fender or frame would have to be right 
for the largest wheel. Another suggestion 
was for manufacturers to put out special 
models with extra-high clearance, which I 
think some were alrearly doing before the 
war.” 

“Doesn't high clearance mean that a car 
won't hold the road as well?” asked Stan. 

“Not entirely,” the Auto Editor explained. 
“Naturally it’s desirable to keep the center 
of gravity low. But roadability is affected 
by other factors as well.” 

“Poor visibility for the driver was a favor- 
ite squawk,”’ Gus continued. ‘“Here’s a typi- 
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Arthur W. Stevens, of Boston, Mass.: 
‘The auto is the most lethal peacetime ma- 
chine that man has invented. Stylists have 
placed the driver halfway or more back in 
the car and have erected a great hood in 
front so his ability to see the road is greatly 
reduced. The feature most needed is driver- 
in-front design.’ ” 

“It isn’t impossible,” the Auto Editor com- 
mented, “to give improved visibility and still 
keep the motor in front. There was a trend 
toward greater windshield and window area 
before they stopped making cars.” 

Gus selected some more letters from the 
stack. “There are some other interesting 
safety ideas here. Several readers men- 
tioned designing the inside of a car with the 
chance of a smashup in mind—recessed con- 
trol knobs, crash padding, and a steering 
wheel with a padded center and springy 
spokes. One or two liked the idea of a plane- 
type safety belt. Some thought rear-wheel 
steering would make cars safer on curves.” 

“Rear steering, you know, isn’t a new 
idea,” remarked the Auto Editor. “I think 
they’ve found that it does have some ad- 
vantages at high speeds and in fast turns. 
The hitch comes in traffic. It wouldn’t be 
so good there because the rear of a car 
swings out on a turn.” [Turn the page.) 
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Glare from the headlights of approaching cars would be eliminated by a system of polarized headlights 
and windshield, yet each driver would be able to see perfectly along the road lighted by his own beams 


“I don't get it,”” Stan said. 

“Suppose a pedestrian suddenly popped 
into the street,’’ Gus explained. “The driver 
yanks the steering wheel to, say, the left in 
order to miss him. If the car had rear steer- 
ing, the front might change direction suffi- 
ciently, but the back would swing to the 
right—it would be just this rightward swing 
that caused the front to point the other way 

and the pedestrian might-get clipped.” 

Stan grinned. “Okay. So I'm a dope.” 

Gus resumed consideration of the letters 
before him. “There’s another point that 
turned up real often—-the value of a hard 
steel top in upsets. A lot of people wrote 
that they'd like a convertible that offered 
more protection to the driver. Several sug- 
gested that the best compromise between 
the pleasantness of an open car and the 
comparative safety of a closed car would be 
a sedan with a sliding roof panel.” 

“How about air conditioning?" asked the 
Auto Editor. 

“It’s darn popular. About the only people 
who voted against it were those who thought 
it might be too expensive or complicated, or 
those who wanted a rugged, jeeplike car. 
For instance, here’s a note from T/Sgt. 
James A. Adams, of Tampa, Fla., who used 
to sell cars before the war: ‘I believe I'd 
have no trouble in selling an air-conditioned 
car with windows molded into the body. It’s 
a good selling point with the ladies—who’'d 
usually rather roast with the windows up on 
a hot day than let the wind blow their hair.’ 

“Other readers wanted air conditioning, 
but without fixed windows. Gasoline-burn- 
ing hot-air heaters proved popular. Several 
suggested that if regular air conditioning 
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was too complicated or costly, evaporation 
coolers might do, or coolers using dry ice, 
which could be sold by gas stations.” 

“Where would the air-conditioning equip- 
ment be located?” asked the Auto Editor. 

“It might be up front, or in the rear, or 
even under the front seat. One thing a lot of 
readers did want was plenty of storage and 
luggage space, easy to get at and unob- 
structed by spare tires. As one man pointed 
out, many drivers make use of luggage 
space in their everyday work—salesmen, 
electricians, plumbers, and farmers, for ex- 
ample—and the size and convenience of the 
compartment mean a lot to them.” 

“I've often had a hankering,” remarked 
the Auto Editor, “for one of those sedans in 
which the seats fold flat to make a bed. They 
made cars like that before the war, of 
course, but I’m curious to know if many 
readers liked the idea.” 

“They sure did,” Gus laughed. “Several 
readers suggested that after the seats were 
folded flat, a thin mattress rolled up at 
the top of the luggage compartment could 
be pulled out—something like a window 
shade.” 

“How about instruments and dashboard 
accessories ?"" asked the Auto Editor. “What 
suggestions did readers have ?”’ 

Gus tilted back his chair. “You get the 
feeling from reading these letters,”’ he said 
slowly, “that the kind and number of instru- 
ments depend a lot on who's going to drive. 
For instance, the man without much me- 
chanical knowledge, who uses his buggy to 
give the wife and kids a Sunday drive, would 
probably be satisfied with just a fuel gauge 
and speedometer. The fellow whose dream 


POPULAR SCIENCE 








car is a high-performance job, complete 
with supercharger, automatic transmission, 
and the like, wants a full set of instruments. 

“Some suggestions were kind of interest- 
ing. One man wrote that he wanted indi- 
cators showing oil temperature, cylinder- 
head temperature, and carburetor-air tem- 
perature; and he also wanted a manifold- 
pressure gauge and a tachometer. A num- 
ber of others said they thought flashing light 
signals might be preferable to gauges: one 
light might flash red when the engine got 
dangerously hot, another when the oil pres- 
sure was too low, and a third when the 
gasoline supply dropped to half a gallon.” 

“I hope those drivers will find time to look 
at the road,” commented Stan. 

“What about other accessories and gad- 
gets?” asked the Auto Editor. 

“There were a heap of them—and a lot of 
people often had the same idea. Here are 
just a few of the ones that caught my eye.”’ 
Gus leafed through the letters. 

“A rear-view periscope in front of the 
driver just over the windshield to give a 
clear, unobstructed view 


shields that would prevent all glare from 
oncoming cars but still let each driver see 
perfectly by his own lights. A dashboard 
gadget for adjusting body springs as well as 
shock absorbers in order to secure good rid- 
ing and roadability with different loads and 
road surfaces. A built-in trailer hitch, in- 
cluding plug-in jacks for the trailer lights, 
a phone, and brakes. 

“A power capstan so a car could pull it- 
self out of mudholes. A photoelectric head- 
light dimmer. A continuous-strip map for 
the dash. A spring-loaded reel of wire with 
a jack at the end for using a trouble light 
or an electric razor, or for bringing a light 
over to a picnic grill or tent. A steering 
wheel that, when pushed forward, would ap- 
ply the brakes...” 

“Whoa!” hollered the Auto Editor. “What 
do you think of these notions, Gus?” 

Gus caught his breath. He knocked out 
his pipe, looked at his watch, and stood up. 
“Stan and I promised Joe we'd be back 
early to spell him at the Model Garage. As 
far as these ideas are concerned, some of 

them are brand new to 





of the road behind. A mas- 
ter switch on the dash 
which would cut off every- 
thing but the starter cir- 
cuit—to save time when a 
short circuit started the 
insulation burning, or when 
the horn wouldn't stop 
blowing. 

“A double-hinged door 
that would still open when 
a car was parked along- 
side a wall or another car. 
A small steel flask contain- 
ing air under pressure for 
use in pumping up tires. 
A distilled-water contain- 
er connected by a gravity 
feed line to the battery so 
the battery plates would 





me, and others are kind of 
familiar. I suppose that 
whether any one of them 
is really sound depends on 
whether it can be made 
practical—from both an 
engineering and a_ cost 
basis—and also whether 
it meets enough need. 
“But considering that 
individual drivers have 
special needs, and remem- 
bering that the engineer- 
ing boys can do pretty 
smart things these days, 
I'd say that we owe P.S.M. 
readers a vote of thanks 
for contributing some real- 
ly tricky notions. Maybe 
it won't be so long before 





never become uncovered. 
“A system of polarized 
headlight lenses and wind- 


Here are two roadside conveniences 
—emergency tire inflation (above) 
and a built-in bed for long trips 


we'll be seeing new cars 
with some of their ideas 
built in.” 
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GUS BLOWS THE OTHER 


By MARTIN BUNN 


r WAS two o'clock in the afternoon of the 
| third and most torrid day of a hot spell. 
Sprawled comfortably in a chair just inside 
the shop doorway, where he was out of the 
sun but in the path of any stray breeze that 
might stir, Gus Wilson closed his eyes. For 
the first time in months he had no rush jobs. 

The unaccustomed quietness in the Model 
Garage got the better of him. His chin 
slumped, and his pipe slipped gently out of 
his mouth. He was at his favorite lake cast- 
ing for large-mouth grabbed his 
River Runt, he worked it to the boat, and 
fumbled for his landing net. It wasn't there 

He reached for the prize with his left hand, 
and it closed around something cool and wet. 

Gus woke with a start. A shaggy dog, its 
tail swishing, was pushing its cold 
into his hand 

“Why,” 
boy! 


bass. A 


nose 
“it’s Dodger! Hello, old 
Where's your boss? 

“Right here, Gus,” a voice from the door- 


Gus said, 
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way said. A tall young man limped over, 
his hand extended. “Gee, it’s good to see 
you and the old shop again!” 

Gus shook hands. “I'm glad you're back, 
Tim,” he said. “I'm sorry about your leg.” 

Tim Sheridan grinned. “Getting out of 
Italy with nothing worse than a bum knee 
was a break,” he said, “although I’d rather 
have stayed for the finish. But I’m back, 
and you'll find me as big a nuisance as ever.” 

In spite of 25 years’ difference in their 
ages, Gus and Tim are close friends. While 
still in knee pants, Tim spent much of his 
time in the Model Garage shop. Gus insists 
he has more than a touch of mechanical 
genius. Tim worships Gus as a master 
mechanic. 

Gus assumed a wry expression. “That 
reminds me—someone down in the city 
phoned to know if I'd recommend you for 
maintenance super for a truck fleet. I told 
him I guessed you wouldn't do any more 
damage than anyone else.” 

Tim laughed. “Thanks for the unqualified 
endorsement. It got me the job. I’m on 
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trial to see if I can do the work all right.” 

“Well,” Gus said, “you can, can’t you?” 

Tim’s face tightened. “I thought I could,” 
he replied. “Now I'm not so sure—and 
neither is Swinton, the general manager. 
That’s one reason I’m here.” 

Gus jerked a thumb at the chair he'd 
vacated, and pulled up a box for himself. 
“Take the weight off that knee,” he sug- 
gested, “and tell me about it.” 

Tim sat down, produced 
papers, and rolled a cigarette. 

“This company is operating a fleet of 20 
trucks,” he explained. “The first week 19 
were working, and I didn’t have any trouble. 
Thea No. 20 came back from the repair 
shop after a ring, bearing, and valve job. 
I road-tested it, and it ran swell. Then one 
night the driver reported trouble—on his 
way in, the engine skipped and then stopped. 
After a quarter of an hour, he stepped on 
the starter, and the engine took off and 
brought him in. 

“I checked the gas line first. It was O.K.; 
so was the fuel pump. Next I went over the 


tobacco and 


AUGUST, 1944 


ignition wiring and the connections. Then 
I took the carburetor off and disassembled 
it. I noticed the float had been rubbing the 
side of the bowl because the float pin was 
worn, and figured a sticking carburetor float 
would cause the trouble, so I put in a new 
float and float pin and took the truck out on 
a five-mile road test. She ran smooth as silk. 

“Next morning—that was yesterday 
Swinton phoned about a load that had to be 
delivered by 10 o’clock to a plant 30 miles 
away. I found it being put on ‘20.’ I suppose 
I should have switched it, but ‘20’ had run 
perfectly for me and was almost loaded. 

“At half past 10 Swinton called again, 
and was he mad! The shipment hadn't 
arrived and was holding up the whole plant. 
Swinton called just after noon and was even 
madder. Our truck had showed up two 
hours late. The driver told him he’d been 
stopped five times by the same trouble he'd 
reported the night before. All I could say 
was that I'd get busy the minute the truck 
got in. Swinton snapped, ‘You'd better get 
hot on it!’ I knew that unless I did get hot, 
my job was gone.” 

“Well,” Gus said comfortingly, ‘‘there are 
plenty of jobs.” 

“I don’t want to lose this one—-especially 
for incompetence,” Tim protested. “But 
what Swinton said about getting ‘hot’ gave 
me an idea. We'd had our first trouble 


with ‘20’ on the first day of this hot spell. 


Yesterday was even hotter—and we 
were having worse trouble. Vapor lock, 
I figured, must be the cause. 

“The truck got back late, and the 
driver said it had stalied every few 
miles but that, after waiting about half 

an hour each time, he’d been able to start 
it again. I spent all evening trying to find 
some place where heat could cause vapor 
lock. The fuel pump and gas lines were well 
shielded—no doubt about that. But there 
was a hot-spot manifold that might heat up 
the down-draft carburetor, so I made a 
shield and heat deflector and installed it on 
the manifold. Then I rechecked the ignition 
and everything else I could think of, but 
couldn’t find anything wrong. Finally I road- 
tested her—and she ran fine. That heat 
deflector I had made, I figured, had done the 
trick. 

“This morning I sent No. 20 out with a 
load, but I told the driver to phone me right 
away if he had any more trouble. He called 
me before he’d been gone half an hour. I 
hurried right down. When I stepped on the 
starter, the engine took off without any 
trouble. We delivered the load and got back 
with the engine stalling every few blocks 
The fact that she runs swell at night, but 
stalls in the daytime when it is hotter, 
makes me surer than ever that vapor lock 
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is the trouble. But I've worked my head off 
trying to find where.” 

“Where's the truck?" Gus asked. 

“Right outside,” Tim told him. 
drive her in?” 

“Don't bother,” Gus said. “It’s too hot. 
We can take a look at her where she is.” 

They went out and Tim raised the hood. 
Gus didn’t touch anything, but his ex- 
perienced eyes didn’t miss anything. The 
horn, mounted on a _ cylinder-head bolt, 
seemed to interest him. He opened his 
mouth to say something; then changed his 
mind. Instead he took an old-fashioned 
wooden match from his pocket, snapped its 
head off with his thumb, and began to 
chew the matchstick. 

“Well,” Tim asked, “how about it?” 

Gus, the match still in his mouth, climbed 
into the driver’s seat. “Let's take a ride.” 

“O.K.," Tim agreed. He whistled to 
Dodger, and boosted him into the truck. 
Gus stepped on the starter. The engine took 
off promptly, and they headed up the high- 
way. Then after a mile, the engine missed 
a few times and stopped. 

Tim cut loose with a few choice expres- 
sions he had learned in the motorized artil- 
lery. Gus listened patiently until he had run 
down, and then nodded approvingly. 

“That's real good language,” he said. 
‘Now suppose you hop out and see if the fan 
belt is tight.” 

“I know it’s all right,” Tim said, “but I'll 
look.” He got out, and just as he raised the 
hood a blast of the horn made him jump. 
The horn kept blowing. 

“There must be a short or a ground!” 
Gus yelled above the noise. “Look at the 
horn!” 

Tim's head disappeared under the hood. 
Gus grinned and removed the match from 
where he had jammed it against the horn 


‘Shall I 


button. Tim’s head reappeared. “I’ve got 
it!’ he yelled. “Come down here!” 

Gus climbed out. “The horn button 
jammed,” he said. 

“T don't mean that,’’ Tim exclaimed. “I’ve 
found what’s causing the vapor lock, See 
where that horn’s mounted—-practically in 
front of the carburetor! It shields the gas 
line from cool air coming through the radia- 
tor. When the motor gets hot, that heated 
line causes vapor lock. And look there!” 

He pointed to a cylinder-head bolt two 
inches to the left of the one on which the 
horn was mounted. “See those marks? 
That's where the horn was before the truck 
went to the repair shop. The darn fools put 
it back in the wrong place.” 

Gus got back into the truck and was 
joined in a moment by Dodger. He scratched 
the dog’s shaggy ears. “Your boss isn’t 
going to lose his job,”’ he said, “but he was 
losing confidence in himself, and that’s 
worse. Finding that horn mounted in the 
wrong place will build Tim Sheridan up 
with Tim Sheridan——that’s why I didn’t tell 
him when I spotted it!” 

Sometime later Joe Clark heard his 
partner talking to Swinton about young 
Sheridan. “Run into trouble, has he?" he 
heard Gus say. “We all do that in this 
business. Being able to get out of it is what 
counts ... Vapor lock? That's often hard 
to locate, but I'll bet you a dinner Tim finds 
it before morning. . . . You’ve got a good 
man in him—one of the best I've known, 
and believe me I've known a lot of 'em in 
my time.” 

Joe grinned. ‘You're pretty good at blow- 
ing the other fellow’s horn,”’ he said when 
Gus hung up. 

“IT guess I am,” Gus 
twice I've done it today 
both times!” 


laughed. ‘“That’s 
and I got results 


Tim's head reappeared from under the hood. "I've got it, Gus!" he yelled. “Come down here and see! 
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AUTOMATIC PARKING with no handling 
of cars by attendants is to be provided for 
in a 12-level prefabricated building that can 
be set up on a plot 30’ by 60’. A car is taken 
from the entrance by a device that grasps 
its bumper and slides it to an elevator, 
where it is carried to the designated level. 
There it is again taken by an automatic de- 
vice and placed in an individual stall. A re- 
verse process delivers the car at an exit. 
Every movement of the car from entrance to 
exit is controlled by one man punching but- 
tons on a master panel near the door. The 
structure is to be made by the Park-O-Mat 
Company, of Los Angeles. 








PART-TIME BUSES that serve as trucks 
when not needed for passengers are being 
used by the Navy and may be developed for 
civilian application after the war. Some 400 
of these novel vehicles now move personnel 
and equipment in all 15 naval districts in 


A UNIVERSAL JOINT made by the Bendix 
Aviation Corporation, of South Bend, Ind., 
for jeeps and multiple-drive military trucks 
is a revolutionary departure from the type 
found in four-wheel drive cars before the 
war. The basic units of this Bendix- 
Weiss “constant velocity” joint are 
two yokes and five steel balls that 
transmit power from the differential 
to the driving wheels. They allow 
for a maximum angle of 37 deg. for 
steering, transmitting power uni- 
formly at all angles. Their ball- 
bearing principle permits a simplified 
design that eliminates the sliding 
splines necessary to allow end mo- 
tion in earlier joints me for the 
same purpose, thus mininiuzing lu- 
brication and maintenance problems. 
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this country. The bus-truck combination 


; was originally a light-delivery unit for bulky 


loads built on a one-ton International chas- 
sis with a 113” wheel base. Side windows 
were cut and sash fitted in the man-high 
Metro body, and folding longitudinal side 
seats and removable 
center seats were in- 
stalled in the 6’ wide, 
914’ long space behind 
the driver's seat. The 
buses carry 18 seated 
passengers and seven 
standees. In Navy 
service they average 
10.9 miles to the gal- 
lon of gasoline while 
following schedules on 
regular routes. 


The joints are so compact that they permit 
any desired surrounding construction and 
do away with the floor tunnel sometimes 
used in rear passenger compartments to 
give clearance for the propeller shaft. 
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POSTWAR-KITCHEN 


WtNthid 


Ist PRIZE 


Here are the winner 
and her plan. Mrs. 
Mary Lou Grace is 
shown in her present 
kitchen. She is a 
graduate engineer as 
well as a homemaker. 
For a description of 
her ideal kitchen in 
detail, see page 155 


CONTEST 


JUDGES 


Adelaide Hawley, expert on home topics 
for newsreels and radio, Cameron Clark 
(standing), nationally famous architect, 
and Joseph Aronson, author and designer 
of interiors, examine the winning entry 


Postwar-Kitchen Contest 
proved so unexpectedly good that 
the editors have raised the awards 
from the promised $500 to a total 
of $750. And the grand-prize win- 
ner, the unanimous choice of the 
judges, furnishes the surprise of 
the contest as well as a nearly per- 
fect layout for an average family’s 
postwar kitchen. 

When the voting of the judges 
had been completed, and Mrs. Mary 
Lou Grace, of Ames, Iowa, had 
been found to be the unanimous 
selection, it was revealed that she 
was also the winner of POPULAR 
SCIENCE'S House-Planning Contest 
in 1941. Thus Mrs. Grace proves 
again her right to rank at the head 
of any list made up of amateur 
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LIST OF PRIZE WINNERS AND THEIR AWARDS 


FIRST PRIZE ($250) to Mrs. Mary Lou Grace, of Ames, lowa 

SECOND PRIZE ($250) to Mr. and Mrs. Wayne Norton, of Muncie, Ind. 

THIRD PRIZE ($125) to Mrs. Lillian C. Busby, of Melrose, Mass. 

FOURTH PRIZE ($50) to Miss Elma DuPree, of Benton Harbor, Mich. 

FIFTH PRIZE ($25) to Mrs. H. E. Walker, of Jeffers, Mont. 

SIXTH PRIZE ($15) to Joseph Sward, of Los Angeles, Calif. 

SEVENTH PRIZE ($10) to Yeoman 2/c Virgil Elsner, U.S.N., of San Francisco, Calif. 


FIVE PRIZES ($5 each)to James. B. Rodgers, of Staten Island, N. Y.; Archie Young, 
Jr., of San Antonio, Texas; Richard Buehler, of New York, N. Y.; Capt. Earl W. Porter, 
R.A.A.F., of Roswell, N. M.; and Corp. John H. Lee, of Spanaway, Wash. 


HONORABLE MENTION: Mrs. E. L. Long, of Sacramento, Calif.; Richard W. Norman, 
of Seattle, Wash.; S/Sgt. Edward Paul, of Fort Leonard Wood, Mo.; and Lewis C. 





Schumann, of Passaic, N. J. 





architects and interior-decoration planners. 

Another two-time winner was Joseph 
Sward, of Los Angeles, who placed sixth. In 
the house-planning contest he won fifth 
prize. He also deserves special congratula- 
tions. 

And now, because of the surprise fur- 
nished by Mrs. Grace, it is POPULAR SCI- 
ENCE’S privilege to provide a surprise of its 
own. The value of the second prize, won by 
Mr. and Mrs. Wayne Norton, of Muncie, Ind., 


has been increased from $125 to $250 and 
equals the award to Mrs. Grace; that of 


, third prize, won by Mrs. Lillian Busby, of 


Melrose, Mass., has been made $125 instead 
of $50; the prizes have been similarly 
stepped up all down the line; and a twelfth 
prize of $5 has been added, All prize-win- 
ning entries were so uniformly good that 
they well deserve the increased awards. 
Here is what the judges had to say about 
them. Cameron Clark, nationally famous 
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2nd PRIZE 


This is the young husband-and-wife team that 
took runner-up honors. Wayne and Berniece 
Norton look forward to the day when they can 
build their kitchen, shown with a side swung 
out in the drawing above. Their chief pride 
is the glassed-in, raised-floor breakfast bar 


architect and designer of many show houses, 
writes “The judges were unanimous in 
their choice for first prize. It was an out- 
standing arrangement of work space and 
kitchen units—-a kitchen in which the house- 
wife does all the work and where the family 
finds itself gravitating toward the house 
manager 

“The only missing unit would seem to be 
an enamel or marble-top center table. Coun- 
ter tops do not quite seem to fill the need of 
a spot to drop hot cooking utensils. The 
sliding gate for the children’s enclosure 
might be housed in the vegetable cupboard 
opposite the eating counter to release addi- 
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tional storage space. But these are 
slight deficiencies.” 

Another of the judges, Adelaide Hawley, 
newsreel and radio commentator on home 
topics, writes: “My voting, I find, has been 
done on the basis of the kind of kitchen I 
myself would like to have and the kind of 
ideas that stimulate my thinking about bet- 
ter living conditions. 

“My own ideal kitchen would combine, as 
many of these designs do, enough modern 
pieces to insure speedy, efficient work with a 
certain amount of old-fashioned homeyness 
and comfort. I'll even have a canary in a 
cage in the sun window. 


very 
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“The plan combines kitchen, 
laundry, breakfast or snack coun- 
ter, and play area. My laundry 
room may also be used as a play 
space for a small child by pulling 
out the panel that slides into the 
breakfast counter for conceal- 
ment. This permits preparation 
of meals without stumbling over 
toys or child and still keeps the 
child in sight. 

“There is plenty of sunlight in 
my kitchen, and for this reason I 
want dark work surfaces to avoid 








“I will not have the place streamlined and 
mechanized to the extent that I have to 
stand helpless and wring my hands until the 
fixer arrives if some gadget stops working.” 

Joseph Aronson, who is well known to 
readers of POPULAR SCIENCE for his many 
contributions on furniture designs and in- 
teriors, including a notable series on reno- 
vating kitchens, also served as a judge. Mr. 
Aronson is a famous designer of interiors 
and is author of The Encyclopedia of Furni- 
ture. Concerning the Kitchen Contest win- 
ners, he writes: “The fact that all winners 
paid particular attention to correlation of 
storage and working space shows a native 
understanding of the principles of good de- 
sign. Such details as storing food near the 
delivery entrance, and then following 
through with an arrangement of sink and 
stove, where food can be prepared and 
cooked with a minimum of wasted steps, all 
help to make a modern kitchen efficient. 

“Most of the contestants also made good 
use of both natural sunlight and up-to-date 
artificial lighting equipment. Some of them 
chose color schemes that showed both good 
taste and an eye to increasing the value of 
the lighting.” 

That Mrs. Grace paid attention to these 
various details can be seen from the layout 
and drawing she submitted. They are repro- 
duced on pages 154 and 155. 

“This is the kitchen I want after the war 

a kitchen that’s really a room,” Mrs. 
Grace says. “My kitchen is spread out into 
a comfortable 13’ by 22’ room where the 
whole family can safely inhale at the same 
time. There is no reason why equipment 
cannot be compactly arranged to save steps, 
provide plenty of work surface, and yet not 
interfere with ordinary circulation through 
the room. 
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glare. The sink window is of slid- 

ing glass panels with a 1’ space 
between for planting kitchen herbs and flow- 
ers. It is a large window so I can see plenty 
of sky, and the plants help keep passers-by 
from seeing inside. I use glass brick on the 
laundry-room wall to provide light and 
privacy for eating or laundering. 

“Red linoleum covers the floor and has 
rounded corners. High toe space makes easy 
cleaning. Work counters and the table are 
black linoleum. The walls are cream ceram- 
ic tile, well soundproofed, and washable. 
I prefer wooden cabinets to metal, but they 
must really fit! 

“I want a refrigerator built sectionally to 
permit opening of only the section desired 
and thus preserve the cold air. Drawers 
have the opening at the top and therefore 
lose less cold air since cold air flows down. 
Milk can be put in from the outside on de- 
livery. There is a quick-freeze unit. 

“The sink is high so the housewife needn't ~ 
crouch to work, and it has plenty of work 
surface at both sides. Controls are floor 
pedals so water can be turned on even if 
both hands are full. The swinging stool at 
the sink permits sitting while cleaning veg- 
etables. There is an electric dishwasher and 
a built-in garbage-disposal unit. To the left 
of the faucet is a soap dispenser, and to the 
right is an ice-water tap. 

“I prefer a gas range, since that is what 
I am used to; but whatever type I have, I 
want the burners easy to clean and arranged 
two at each side so it won't be difficult to 
use all at the same time. Above the stove 
are two small built-in spice cabinets. The 
space between is for ventilation with a built- 
in fan behind the vent grille. 

“There is a desk in the meal-planning 
center with drawers and shelves for recipes, 
files, bills, and an extension telephone. 

“Lighting consists of indirect panels built 
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3rd PRIZE 


Mrs. Lillian C. Busby, shown here 
with the plon for her kitchen, got 
her ideas from 30 years of trial and 
error. She is a housewife and has a 
hustling family that prefers a snack 
in the kitchen to a dining-room meal 


flush with the ceiling over the sink, inner- 
wall cupboard, and desk, and there is a cen- 
ter light in the kitchen and the laundry. 
Two double wall plugs in each wall are at 
elbow height, and double plugs flush with 
the surface are at each end of the dining 
counter.” 

Berniece and Wayne Norton, who com- 
prise the team winning second place, are 
among the youngest contestants to enter 
Mrs. Norton is 19 years old and Mr. Norton 
is 21. Her hobby is sewing; his is his base- 
ment workshop. He is a draftsman for a 
tool company, and his ambition is to do archi- 
tectural drawing and landscape planning. 

“These are the plans for our intended 
kitchen in our intended dream house,” the 
Nortons say The kitchen is 13’ by 17 
not large but it takes in a breakfast bar and 
enough storage space for practically every- 
thing used in the home. 

“We want the kitchen placed to receive 
the early morning sun through the east 
glass-brick wall and the southern sun the 
remainder of the day. The food preparation, 
cooking, serving, and cleaning centers are 
in the shape of a U having one short side 
to permit entry.” 

One of the features of the Nortons’ kitch- 
en is the alcove for the refrigerator. An- 
other is the breakfast bar on a raised floor. 

“In our minds this is the delightful part 
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of our kitchen,” the Nortons say of this bar. 
“It will be used for all meals except formal 
dinners. We intend to use it for informal 
parties and as a general entertainment cor- 
ner in addition to meal serving.” 

The Nortons chose an electric range, as 
did Mrs. Busby, winner of the third prize. 
Mrs. Busby also plans to use her kitchen for 
more than cooking. 

“A hustling family like mine enjoys a 
snack in the kitchen more than a ceremoni- 
ous dinner in the dining room,” writes Mrs. 
Busby. “So my postwar kitchen must com- 
bine an efficient domestic laboratory and an 
attractive eating area.” 

This eating section is separated from the 
kitchen proper by a 4’ high serving bar hav- 
ing cabinets and a desk on the kitchen side. 
It also includes a table and chairs and a 
picture window flanked by shelves for ivy 
and begonias. In the kitchen, besides the 
range, Which has a transparent door, there 
are an electric dishwasher and drier and an 
electric dish-towel drier. Mrs. Busby plans 
to have a dehydrating and quick-freezing 
unit separate from the refrigerator. The 
laundry is in an adjoining service room. 

All the winners plan to use their prize 
money for the same thing—toward building 
their postwar dream kitchens. But until the 
war ends, they will help speed that day by 
putting their awards into War Bonds. 
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Simple one-evening 
carved-wood project 


Chain Bracelet Is Hand Carved 


SEEMINGLY carved from a single piece of 
wood, this bracelet is actually a simple one- 
evening project. Each link is prepared sepa- 
rately; then every other one is split open 
and rejoined by gluing it araund the ad- 
jacent solid links. Cut 12 blanks from '4” 
hardwood stock, taking care to have the 
grain running lengthwise. Round the edges; 
then sand smooth. Split the alternate links, 
assemble, glue, and dry the glued joints 
under pressure. The clasp—the 12th link 
is cut into two pieces. One piece is slightly 
larger than the other to make the bracelet 
easy to put on. Drill a 1/16” hole in each 
end of each piece. Make the plugs of round 
toothpicks, which should be sanded down 
slightly to provide the correct amount of 
friction for holding the clasp firmly. Shel- 
lac and wax make a simple and serviceable 
finish. KEN NETH GUEBERT. 


Paper-Clip Jewelry Fasteners 


EARRING clasps and brooch pins, for 
mounting handmade jewelry, can be shaped 
from common paper clips. The earring 
clasp, as shown below, is simply a loop of 
wire that is cut and soldered to the back of 
an earring. To make the brooch pin: first, 
straighten all except the small loop of a clip 
and file the end to a point; second, bend the 
small loop into the shape of a hasp; third, 
crimp the remaining leg to form a pad to be 
soldered to the brooch; and fourth, form the 
coil spring and set the filed point in place 
under the hasp.—-HARRY F LASTER. 
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INEXPENSIVE place- 
card favors can easily 
bemade. Thelittlelady 
at the right has a pow- 
der-puff hat, trimmed 
with ribbon, and a 
powder-puff dress. 
Her head and body are 
two beads; her legs 
and arms are lengths 
of pipe cleaners held 
on with glue.—B. N. 


Easy-Vision Calendar Pad and Pencil Holder Is Simple to Make 


HARDWOOD or white pine, finished 
to match your desk, is used in mak- 
ing this pad. The dimensions given 
are for a 23%” by 3%” calendar, but 
can be changed to fit any other size. 
The unit looks best if sheets for only 
six months at a time are placed in 
it. Two grooved strips are glued to 
the main block. Two U-shaped 
lengths of No. 8 wire are formed 
around a 5%” dowel, then driven into 
14” deep snug-fitting holes that have 
been drilled into the base block. If 
the wires are not chromium or 
nickel-plated, they should be given 
a protective coat of paint, enamel, or 
lacquer.-—JENNINGS A. MASSINGILL. 
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STAIR TREADS made of an asphalt and 
felt composition are on the market. Manu- 
factured by the So-Lo Works, Inc., of Love- 
land, Ohio, they are said to look, feel, and 
wear like rubber. The treads are water- 
proof, have a nonskid surface, are easy to 
apply, and are made in both a flat and a 
nosing type. They can be cemented to 
wood, metal, concrete, or other materials 
with a special cement made for the purpose. 





POSTWAR KITCHENS may include serving 
wagons similar to that developed by the 
Libbey-Owens-Ford Glass Company, of To- 
ledo, Ohio. This wagon carries linen, silver- 
ware, and china. It has a food-warming 
compartment that can be plugged into a 
socket in the kitchen or the dining area 
When not in use, it occupies its own niche 


Left, no awkward stooping is 
necessary to get at the oven. 
When down, the ironing board 
reveals handy storage shelves 


ENGLISH ELECTRICAL ENGINEERS have their own ideas 
of what the poscwar kitchen will look like. One con- 
ception is this laboratory-like all-electric demonstration 
model, recently displayed at the Poplar Electrical Show- 
rooms, in London. Included are a washing machine with 
wringer, a stove, an oven, a built-in ironing board, a 
refrigerator, a ventilating blower system, an electric 
clock, indirect lighting, and generous storage space. 
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In his shop, Schwartz prepares one of the transparent 
mirrors, using a hose to spray his secret coating on 
the glass. Right, a finished mirror is being examined 


THROUGH THE LOOKING GLASS is not 
only the title of a book but also a method 
of observation. Using a secret formula, 
Isadore Schwartz, New York City glass 
manufacturer, produces a mirror that allows 
the initiated to inspect other people through 
it without in turn being seen. 

Like ordinary mirrors, his are coated on 
but one side. The ingredients of the formula 


equally lighted, 


are known only to Mr. Schwartz, but he 
has revealed that it contains no shellac. In 
use, one of the mirrors is set in a wall 
between two rooms. If both rooms are 
the glass is transparent 
from both sides. However, if one room is 
brighter than the other, occupants of the 
first room can be observed from the second, 
while they can only see reflections. 


FLIES OR MOSQUITOES are baffied by an 
invisible barrier of air that is blown across 
an opening by this device, known as the 
Reco Fly-Chaser Fan. People, however, 
may come and go at will because the air 
blockade, although big in volume, is gentle 
in motion. The fan is equipped with a 
two-bladed Bakelite impact-resistant pro- 
peller that is 20” in diameter. It is said to 
be an effective guard for any opening—for 
instance, a door, a window, or a chute—that 
is at least 4’ wide. Hospitals, restaurants, 
food stores, dairies, and food-processing 
plants are using the device. 


VICTORY GARDENERS will be interested in this carry-all 


made of nonessential hardwoods and given a natural finish with 


red trim. 


The manufacturers, B. C. Jarrell & Co., of Humboldt, 


Tenn., claim that it is strong enough to handle a 75-lb. burden, 
durable, economical, and easy for women to handle because it 


weighs only 72 Ib. 
eral garden and utility cart. 


It seems well suited for use as a gen- 


NONSHRINKABLE CEMENT is once more 


available in metal 


containers now 
WPB restrictions have been eased. 


that 
The 


white-powder crack filler and tile-repair 
material, manufactured by the X-Pando 
Corporation, of Long Island City, N. Y., 
expands as it sets, forcing its way into 


pores and irregular surfaces. 


It may be 


colored by dry pigments or by using a 
penetrating finish after it has hardened. 
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chemists, war would have let 

loose a horde of food-destroy- 
ing insect pests on our farms and 
gardens. The corn-ear worm in a 
single year destroys enough sweet 
corn to fill 24,000,000 cans. Three 
types of aphids each year pilfer 
from our tables peas, melons, and 
turnips valued at many millions of 
dollars. The Mexican bean beetle 
turns in his bill for damages to the 
tune of $730,000. 

In the past few years our most 
effective weapons against this in- 
sect army have been the contact 
poisons—organic compounds harm- 

Larvae of the Mexican bean beetle (above and below) andan jess to men and animals but deadly 
adult beetle (at the right below), costly garden pests... 4, many insects. The basis of most 
is rotenone. 


Be: for the work of American 


CABBAGE WORMS render on annual bill 
for $4,000,000, spoiling 20 percent of 
all cabbage grown by chewing up the 
tender leaves and stunting the growth 
of plants. Lethane-rotenone mixtures are 
effective agents in combatting them 


.~.. and here is the work of the bean beetle, a badly eaten 
leaf. Its damage to our bean crop amounts to $730,000 
yearly. Lethane-rotenone mixtures prove deadly to the pest 
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Your biclory Garden 


Experts say we could use 10,000,000 Ib. of 
rotenone-bearing roots of tropical plants 
every year. We never managed to import 
more than half that, and of what we did 
import 60 percent came from Malaya. 

Rotenone, however, has been used only 
about 12 years now, and long before that 
American chemists had set to work to de- 
velop synthetic organic poisons for the war 
on insects. Organics like rotenone, pyreth- 
rin, and nicotine—called the “botanicals” 
—vary according to climatic conditions, are 
unstable in storage, and lose strength rapid- 
ly after spraying or dusting. The chemists 
tried by juggling molecules to find new in- 
secticides that would be stable, of measur- 
able killing power, and long-lasting but 
harmless to humans. 

NNO, a wetting agent that spreads in an 
even, weather-resisting film, was developed 


ARMY WORMS wreak havoc with 
crops, especially in the South 
where several generations appear 
in one season. They are used in 
the Rohm & Haas laboratories for 
testing new deadly insecticides 


beans, 
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APHIDS, like these in a cluster 
on a nasturtium stem, are ene- 
mies also of food crops. They 
feast on peas, melons, turnips, 
and potatoes. 


powders are used against them 


by chemists of the Atlas Powder Company 
from one of the hexahydric alcohols. Used 
with rotenone, it checks soft-bodied insects 
infesting greenhouse plants. Combined with 
pyrethrin it is deadly to leaf rollers and leaf 
tyers. Tests have shown that it will make 
a given amount of rotenone do double duty. 

The Lethanes, a series of thiocyanates de- 
veloped by chemists of the Rohm & Haas 
Company, are such efficient rotenone stretch- 
ers that they are rapidly becoming the basis 
of many new agricultural insecticides. Vege- 
table growers have found that a three per- 
cent addition of Lethane 60 cuts their 
rotenone needs to one quarter. In Florida, 
Pennsylvania, and Long Island field tests 
one powder containing Lethane ran up a 
box score of 95 percent against bean aphids, 
where the highest proportion killed by rote- 
none dust was 68 percent. 


SQUASH BUGS are a tough lot 
when they grow to the adult size 
shown in the close-up below and 
ore resistant to contact poison, 
but sprays and powders are used 
with telling effect on the young 


Lethane 





Porch Lamp Is Made from Oil-Lantern Globe 


INEXPENSIVE to make and attractive in 
uppearance, this porch lamp consists of a 
globe from an oil lantern, the chain-and- 
socket fittings from a discarded lamp, and 
a few scraps of ',” plywood 

Trace the profile of the globe on a piece 


Gluing Jig for Large Work 


TWO small C-clamps are used in this jig 
to hold together a large glued assembly 
while it is setting. The clamps force together 
the heads of pairs of hardwood strips that 
are separated by 1” dowels. One foot of 
each pair presses against an adjustable 
stop that is held in place by a bolt or short 
rod set through it into a base. The foot of 
the other strip pushes against the work, 
which is held at its opposite edge by fixed 
stops. The dowels may be moved up or 
down to vary the leverage.—-RONALD EYRICH 


File Holds Odd-Sized Cards 


For filing photo negatives or cards that 
do not fit in standard file drawers, the box 
shown above is handy. Each side consists of 
three strips, spaced far enough apart to 
allow the shank of a roundhead screw to 
slide easily between two adjacent strips. 
Put a washer on each screw before pushing 
it through its slot; then drive each screw 
into the sliding partition.-B. BROWNOLD 


164 


of stiff paper or cardboard and 
cut it out. Using this as a 
template, make four wooden 
struts 4%” wide. Next, cut out 
the bottom ring, making its 
inside diameter the same as 
that of the bottom of the globe 
and its outside diameter 11,” 
larger. Make the top ring 
assembly of three thicknesses 
of the wood, drilled to take the 
cord. The bottom thickness has 
a hole in it to fit over the top 
of the globe. The ceiling pad 
also is made of three 1,” lay- 
78. Use small brads and glue 
to assemble the parts. 

Coat the inside of the globe with a mixture 
consisting of three parts of orange shellac 
and one of turpentine. Apply one coat of 
shellac and two coats of black enamel to the 
wooden pieces.—MARC RODRIGUE. 


Utilizes Two Small C-Clamps 


('«2'5 HARDWOOD 


Mirror Aids in Hand Drilling 


IF YOU want to be 
sure that vertical holes 
you drill with a brace 
and bit or a hand drill 
are true, place a flat 
mirror as close to the 
bit as possible. If even 
the slightest angle 
shows at the intersec- 
tion of the bit with its 
image, the hole will not 
be vertical. Try the mir- 
ror at two places 90 deg. 
apart._W. SWALLow. 


Formula for Homemade Putty 


PuTTY for all-around use may be made by 
mixing together white-lead paste, whiting, 
and spar varnish. It should be of the con- 
sistency of medium dough. To make it set 
properly, add a little drier—JOsEPH E. BIRD. 
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Young Lady‘s Vanity Is Made from Child’s Chest of Drawers 


F YOUR little girl has reached the age 
where she objects to using juvenile furni- 
ture, her child-size bureau may be made 
over into this young lady’s vanity table. 
Where the chest top has a molded edge, 
add a filler, as shown in Section A. Next 
add two semicircular extension shelves, 
held in place by wooden braces. Two swing- 
ing brackets, for holding the draping at the 
front, are then hung on hinges that are 


fastened to the sides of the chest (see Sec- 
tion B). If a kneehole is desired, remove all 
but the top drawer and its supporting rails. 

The mirror, renovated with cold-water 
paint and some Peter Hunt brushwork (see 
P. S. M., Sept. 1943, p. HW 416), is mounted 
on two uprights that are screwed to the 
back of the chest. The curtain-material 
draping is backed with sateen of a coior to 
suit the room.—MICHELE DE SANTIS, 


Tilting Clothes Hamper Is Well-Ventilated 





FRONT VIEW 
REINFORCING BLOCK 


FEATURING a tilting bin for easy access 
and an open back for ventilation, this clothes 
hamper may be stored under a sink or shelf. 
Make the casing sides, bottom, and top of 
3%” stock, dressed and squared to the de- 
sired dimensions. 

Plan the outside dimensions of the bin so 
there will be 1/32” clearance all around be- 
tween it and the casing. Its front, of %” 
stock, is glued up to prevent warping. Its 
sides and bottom are similar to those of the 
casing. The back may be made of plywood. 
Hang the bin on two lengths of 4%” dowel- 
ing that are tightly driven through holes in 
the casing. Add two blocks to reinforce the 
bin at the holes.—W. F. 
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SCALE-MODEL MUSTANG 


This Solid Replica of a Hot USAAF Fighter Job Is Easy to Build 


UTHENTICALLY scaled down to 1/48th 
the size of the original, this model of 
the North American P-51B Mustang fighter 
makes a simple and attractive project. The 
Mustang has a 1,500-hp. liquid-cooled Rolls- 
Royce Merlin engine and features a laminar- 
flow wing, which is largely responsible for 
the top speed of over 420 m.p.h. 

The first step in building this miniature 
reproduction is to make a full-size working 
drawing. The plans reproduced at the left 
are half size. Using the border graduations 
as a guide, draw horizontal and vertical 
lines to form a grid of 4” squares. Draw a 
similar grid on a large, stiff sheet of paper, 
increasing the size of the squares to 144”. By 
matching squares, transfer the lines from 
the smaller drawing to make a new, larger 
drawing. Shapes can then be traced from 
this drawing onto another stiff-paper sheet 
and cut out to form full-size 
patterns or molds of the out- 
lines and sections. 

Use either white pine or 

balsa for the fuselage, wing, 
and tail. The fuselage block 
is %” by 1%” by 7%”. 
Transfer the profile to the 
block; then cut away the ex- 
cess wood. Do the same with 
the plan view. Next, carve 
and sand the block to the 
proper cross-sectional shape, 
frequently checking it with 
your patterns. Finally, cut 
a hole in the fuselage to 
take the one-piece wing. 

The wing block is 7/16” 
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by 2%” by 9%”. Taper the thickness to 
3/16” at each end. Trace the plan view of 
the wing on the block and cut away the ex- 
cess wood. Carve and sand the block until it 
conforms with your sectional molds, round- 
ing the tips neatly. Form the dihedral angle 
by scoring the top surface on the centerline 


and cracking the wing at that point. Set 
the cracked wing to the proper angle and 
apply cement to the crack. 

Make the stabilizer and the fin of 3/16” 


material—tracing, cutting, and shaping 
them as described above. 

Cement the stabilizer to the fuselage and 
allow the assembly to dry; then glue on the 
fin. Slide the wing into position and glue it 
in place. Carefully check the alignment of 
each part as it is installed. Fill all the 
crevices with either plaster of Paris or 
wood putty, and sand smooth when dry. 

Apply two coats of sur- 
face-filling paint to the en- 
tire model, sanding between 
coats. Finish the lower sur- 
face with a coat of light- 
blue camouflage paint and 
the upper surface with a 
coat of olive drab, blending 
the colors in an uneven line. 

Finally, add the external 
details, such as the wing 
tanks (mounted with pins), 
a celluloid disk to simulate 
a revolving propeller, and 
the cannons. Make the cock- 
pit and control-surface out- 
lines with a ruling pen and 
black ink.—BILL SPRAGUE. 
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In the unique eating place shown below, a model 
railroad hauls food freight to the patrons. Food 
s prepared in the kitchen by owner Bill Brooks, 
ght, and hauled to clients, who help themselves 





HAMBURGER 
EXPRESS 


BILL BROOKS is a believer in individual en- 
terprise and originality. Formerly in the 
advertising business, he now operates a one- 
man railroad near Detroit. His road hauls 


only freight; it runs on a two-track semi- 
circular roadbed laid on the counter top in 
his eating place, The Coffee Bar. _Flatcars, 
pulled by model locomotives and trailed by 


cabooses, carry hamburgers, cheeseburgers, 
and pie from kitchen to customer, and used 
dishes from customer to kitchen. Cigarettes 
are carried in gondola cars. 

Brooks, a versatile man, runs both the 
restaurant and the railroad single-handed. 
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“DOWELCRA Fr 


CONTEsST~ 





RULES 

Send entries, fully prepaid, to the Dowel 
Contest Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Avenue, New York 
10, N. Y., to arrive on or before Septem- 
ber 30, 1944. 

Send as many pieces as you please, but 
all entries from any one person will be 
considered as a group and will be eligible 
for only one prize. Identify each piece 
with your name and address. 

The judges will be the editors of POPU- 
LAR SCIENCE, and their decision will be 
final. Duplicote prizes will be awarded 
in case of ties. 











HAT can you do with dowels? 
Can you build things with dowels 
as well as use them for joining 


pieces? Here’s a chance for you to try your 
hand. See what you can build using noth- 
ing but dowels, or using just one piece of 
flat stock with them. Then enter it in our 
Dowelcraft Contest. 

To make the competition more interest- 
ing POPULAR SCIENCE is offering $50 in cash 
prizes for the best eight entries. The 
awards will be made as follows: 

First Prize $25 
Second Prize $15 
Third Prize $ 5 
Five Prizes $1 each 

Some of the things that can be made of 
dowels are shown in the accompanying 
photographs. But don’t attempt to copy 
them, for ingenuity as well as skill in craft- 
work will count. There is no limit on what 
you can make—it can be useful, ornament- 
al, or a toy. It should be kept small enough, 
though, to be mailed or expressed easily. 





Ey RE EASY — 
aye kwow How/ 


BALANCING A CUP, two dinner 
knives and a strip of newspaper 
on the end of your index finger is 
easy if you know how to put them 
together. Let your friends try 
their version first, and after they 
have failed, show them how it’s 
done. 

Cross the two knives through 
the handle of the cup, as shown in 
the photo, and hold them in place 
with the piece of newspaper rolled 
up. This lowers the center of 
gravity and makes the cup stable 
—so stable, in fact, that you can 
even balance it when it is partly 
filled with coffee! But your friends 
had better try with an empty cup. 

This and the other tricks illus- 
trated on these pages will be 
found good for many after-dinner 
laughs. 


THIS SHELL GAME 
is played with match- 
boxes. All three boxes 
are empty, but one ap- 
pears to rattle when 
you shake it. After 
demonstrating this, 
shuffle the boxes be- 
fore your friends’ eyes 
and let one try to pick 
the box holding a few 
matches. He will fail 
4 fourth box, in your 
sleeve, is the one that 
really rattles! 
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FLOAT AN ICE CUBE in a dish 
of water and ask a friend to 
try to lift the cube with a light, 
looped string. The harder he 
tries, the more the ice cube will 
evade him. Then you can show 
him how it is done—scientifi- 
cally! 

The loop is provided merely 
to mislead. Lay either end of 
the string across the cube and 
sprinkle a little salt on top. 
This will cause the top surface 
to melt slightly. Then wet the 
top with some fresh water; ina 
moment the surface will freeze 
again, gripping the string firm- 
ly enough for lifting. 


HOLDING UP a full glass 
of water with nothing 
but a piece of cardboard 
and a wire is a fascinat- 
ing trick. Knot the end 
of a light wire, push it 
through a hole in the 
card, and seal the hole 
around the wire with 
wax. Now, if the glass is 
filled to the brim and the 
card makes perfect con- 
tact all around, no air 
will remain between the 
card and water, and air 
pressure beneath the 
glass will hold it to the 
card. 





ANOTHER BALANCING STUNT is the one 
at the right—done with a nickel and a glass 
three-quarters full of water. You must use 
a buffalo nickel, one not worn too smooth, 
and turn the Indian face up on the table. 
Set the balancing edge carefully so it will 
be aligned with the line made by the Indian's 
forehead and nose. There is a slight trough 
there—sufficiently deep to steady the glass 
and hold it on edge. 


STANDING A MATCH ON END is simple 
enough when you once learn the trick, but 
your friends will fail every time unless they 
are let in on the secret. The very simplicity 
of the trick makes it all the more aston- 
ishing. 

When no one is looking, wet one of your 
fingers with saliva, and touch the match 
with this wet spot before you try to stand it 
up. Press the match down firmly on the 
table, and the saliva will hold it in place. 
Use an ordinary wooden match, either safety 
or kitchen type. Book paper matches won't 
do—they bend under pressure. 


FLOATING CORKS UPRIGHT in a SEEDS WILL DANCE 


bowl of water involves a simple law of 
science. Put three ordinary corks in 
the bowl and invite your friends to 
stand them up. After all have had a 
turn and failed, wet the three corks 
thoroughly and group them together 
with their large ends down. They will 
be held in the huddle by the cohesion 
of water molecules and surface ten- 
sion. Then, since the base formed by 
the three corks grouped together will 
be greater than their height, they will 
stand upright by themselves as long 
as they cling together. 


in a glass of ginger ale or 
other carbonated bever- 
age. Drop several grape, 
apple, or lemon seeds in- 
to the glass. They sink 
and remain at the bottom 
until carbon dioxide bub- 
bles become attached and 
buoy them up to the top. 
There, some of the bub- 
bles break away, and the 
seeds sink again—only to 
repeat the performance 
while the bubbles last. 





ILLUSION is the se- 
cret of the balancing 
stunt shown below. 
To your friends, you 
appear to be balanc- 
ing the glass of water 
on the edge of the 
card. Really, though, 
you have the glass off 
center on the card so 
that more of it extends 
at the back than at 
the front—and you 
hold the back on your 
upraised forefinger. 








Visual Depth Gauge for Drill 


WHEN drilling a series of equally deep 
holes, apply Prussian blue to the part of the 
drill that remains exposed. This substance, 
sometimes called marking dope, will not rub 
off, but it can be removed by swabbing with 
alcohol.-R. E 


a 
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Simple Vise Aids in Fly Tying 
MAKE this fly-tying vise from a 74” piece 
of 4%” drill rod. Round and smooth one end 
to form the head; then cut a 2” deep slot in 
it with a hacksaw. Drill a 13/64” hole 
through the middle of one of the jaws 
formed, and drill and tap the other jaw to 
take a 10-32 machine screw. For a handle, 
cut the head off a shingle nail and solder 
the shank into the slot in the screw head 
The rod may then be bent to a convenient 
angle and mounted with a 
single 10-32 screw on your 
bench.--JOSEPH MESSER. 
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Model-Train Speed Controller 


FULL speed on the straight run of an elec- 
tric railway layout without danger of jump- 
ing the tracks on the curves is made possible 
by attaching a strip of cellulose tape to the 
power rail at the point on a curve where a 
reduction in speed is desired. This will in- 
sulate the power-pickup roller, causing the 
train to lose enough speed so that it remains 
on the rails. 

The proper length of tape required for 
each curve, and its location, can best be de- 
termined by trial and error.—R. E. 


Tubes Protect Paintbrushes 


ARTISTS’ brushes will retain their fine 
points for a long time if the bristles are 
kept free from dust and out of contact with 
other articles. Small metal or cardboard 
containers are ideal for this purpose. In one 
end of each tube punch a hole just large 
enough to take the brush ferrule, as in the 
photo above.—H. A. KHARAS. 


Old Glass Coffee-Maker Fitting Makes a Good File Handle 


For more positive control over a file than 
is possible when using a regular file handle, 
use the curved handle from an old glass 


coffee maker. Drill a tightly-fitting hole in 
the butt end of the handle to take the tang 
of the file; then cut down the outside so that 
it is round in cross section and force over it 
a brass ferrule to prevent the tang from 
splitting the handle.—-FRANCIS L. TYLER. 
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Jigsawed False Front for an Alarm Clock 


BY ADDING this simple false front to an 
old alarm clock, you can transform it from 
an eyesore into a novel and ornamental piece 
for a boy’s room, your study, or a vacation 
cabin. The stylized sailboat-and-iceboat de- 
sign shown here is merely a suggestion. Al- 
most any design that will allow you free ex- 
pression on the jigsaw will be acceptable. 

Cut the front from a piece of plywood and 
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CENTER 
LINE ‘| 





DRAFTING 
TAPE 








the base and two supporting blocks from 1,” 
white pine. Make the opening in the front 
a little smaller than the size of the clock 
face. If the clock is rectangular, then the 
opening should also be rectangular. Space 
the blocks so the clock will fit snugly be- 
tween them. Finish the front in enamel or 
lacquer, using bright colors to set off the 
component parts of the design. 


Drawing Aid Duplicates Curves 


WHEN making a drawing of a symmetri- 
cal object, such as a column, try this draft- 
ing trick for duplicating curves on opposite 
sides of the figure. After drawing in the 
shape on one side completely, fasten a tri- 
angle, with its vertical edge lined up with 
the center line of the figure, to the curve 
with one or two pieces of drafting tape. To 
duplicate the shape, turn the triangle-and- 
curve assembly over and align the vertical 
edge of the triangle once more with the 
center line.—R. E. 


Padlocked Outdoor Cage Keeps Reptiles out of Children’s Reach 


the inside and outside boxes allow the crea- 
tures to crawl back and forth. The illus- 
trated cage was built by Keith Boyd, of Los 
Angeles.—WELDON D. WOODSON. 


KEEPING poisonous or otherwise dangerous 
reptiles on the same property with children 
might lead to an unfortunate accident. This 
cage is so situated and so constructed that 
there ig no chance of young chil- 
dren coming in contact with the 
reptiles. The partitioned section, 
shown at the right, has a wire- 
mesh lid that is hinged and 
double-padlocked. This box ex- 
tends from the side of the build- 
ing at a height sufficient to pre- 
vent children from tampering 
with it. Two ventilated boxes are 
attached to the inside wall at the 
same height as the outside box. 

These have solid doors, which are 
also padlocked. Openings between 
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What You Can Do with a Miter Box 


By EDWIN M. LOVE 


OTHING more than a jig for a hand- 
N saw, a miter box is used for cross- 
cutting moldings and narrow boards. In its 
simplest form it is a wooden channel having 
kerfs in the sides to guide the saw in squar- 
ing or mitering the stock. Commercial boxes 
range in design from modifications of the 
simple wooden type to precision tools built 
of steel and adjustable for exact sawing 
at many angles and for various depths. 

How is a wooden miter box made? It de- 
pends on the use to which the box is to be 
put. One for cutting and mitering narrow 
strips, such as sash and trim for screens, 
can be made simply by nailing together two 
pieces of scrap wood to form a small angle. 
One piece of the stock serves as the base, 
and the other is kerfed to guide the saw. 
For more accurate mitering, a third piece of 
stock can be added to form a second side, 
and the kerf in the first side can be matched 
in the second to hold the saw straight. 
Carpenters often make a box for larger 
stock by using a piece of 2” by 6” material 
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for the base, as shown in a drawing. The 
sides must be square with the base and the 
kerfs accurately cut or the pieces being 
sawed will not turn out as desired. 

What is the best way to use a miter box? 
Rest a wooden miter box on bench‘ hooks, 
tack it to a rough bench or sawhorse, or 
clamp it in a vise. Brush out all sawdust 
and chips and make sure that the piece to 
be cut is flat against the back and base. To 
keep molding from slipping forward in the 
box, especially wide molding, lower the 
handle of the saw during the first part of 
the cut, and then level the teeth as the 
cut nears completion. 

Molding joints for door and window trim 
will not always fit, even if accurate cuts 
are made. This is because the settling of old 
houses is often uneven and causes the door 
and window frames to move out of square. 
To correct for this when fitting new trim 
with butt joints, place a thin cardboard or 
wooden shim between the back edge of the 
trim and the miter box near the cut, thus 
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modifying the 90-deg. cut to match the 
amount the frame is out of plumb. If the 
trim is mitered molding, the shim should 
be placed behind the edge of the side and 
head casings near the cut for one side of 
the frame and at the other end of the miter 
box for the other. The thickness should be 
sufficient to incline the molding half the 
amount of the lean of the frame; then, since 


2*6x24 


SAW-THICKNESS 
ADJUSTMENT 


INSIDE EDGE CAN BE 
PUT AGAINST BACK OF 
MITER BOK 


END OF MITER BOX 


OUT-OF-TRUE DOOR TRIM 
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both mating mitered casings will be cor- 
rected, the final result will match the frame. 

Another condition may prevail with the 
plaster projecting beyond the edge of the 
jamb, holding the outer edge of the casing 
forward in a shallow hopper effect. To cor- 
rect for this, place a shim under the rear 
edge of the molding in the miter box, simply 
holding it in the position it will -occupy 














SKIMPY WALL PLASTER 
” USE SHIM AT FRONT FULL WALL PLASTER 


USE SHIM AT 








when nailed in place. When plaster is skimpy, 
a shim under the forward or inner edge in 
the box will make a correction that will 
allow for the piece to be nailed back suffi- 
ciently at the outer edge. Several such 
corrections are shown in the drawings. 

Can a miter box be used for partial cuts? 
The back of a wooden box makes it hard 
to judge depth of cut, but a strip of the 
right thickness placed behind the work will 
show when the saw has reached the depth 
at the back. The position of the saw can 
usually be seen at the front so that the 
depth of cut can be judged there by eye. 
Handle the saw the same way you would 
for an ordinary cut of full depth. 

What is the advantage of a metal box 
The set of the saw teeth wears the kerf rap- 
idly in a wooden box, widening it and mak- 
ing it inaccurate in time, whereas the kerf 
in a metal box always remains the same, 
assuring accurate cuts with such a box for 
its entire lifetime. 

How is a steel box used? Set it firmly on 
the bench. Carpenters often nail a steel 
miter box to a rough plank bench or mount 
it more or less permaasently on a sawhorse. 
The use of bolts and wing nuts with holes 
bored through a sawhorse will provide a 
quick method of attaching and detaching 
a miter box. Anothcr satisfactory method 
is to stand the box on bench hooks, as shown 
in one of the photos, in which case the left 
hand should be used to keep it from working 
forward ae 

Insert the saw in the guides, being care- 


, 





In making a miter box, nail the front and back 
on squore with the base and be sure their tops 
are level; then lay out kerf lines with the aid 
of a square and knife. For 45-deg. kerfs, line 
up the same inch mark on both legs of a framing 
square with one side of the box, as shown above. 
When using the box, hold the work against the 
back, as at right. The stop block clamped on 
the box in the photo permits duplicate sawing 
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ful not to damage the teeth by contact with 
the metal. On some boxes the guides will 
lock if drawn to the top, and in that posi- 
tion they hold the saw out of the way while 
the stock is being inserted for sawing. Shak- 
ing the saw handle or tapping the guides 
permits the saw to descend when you are 
ready to use it. 

What adjustments are possible? Adjust- 
ment of the sawing angle is made by re- 
leasing a catch at the front of the miter- 
box swivel arm and then swinging the arm 
to the desired notch or degree mark en- 
graved on the quadrant. There is a clamping 
arrangement on some swivel arms for set- 
tings at intermediate positions or for adjust- 
ing the saw to cut along a line drawn on 
the work. 

Depth of cut can be limited by adjust- 
ment of the depth gauges if the saw used 
is a backsaw. Even without adjustment of 
the depth gauges, the saw on a steel box 
cannot scrape the bottom and damage its 
teeth after cutting through a board. You 
should remember, however, that the stroke 
of the saw is limited, and avoid withdraw- 
ing the end from the rear guide. 

Are accessories available? Among acces- 
sories for some steel miter boxes is a useful 
segment arm that is pulled out from the 
back to swing the work out for cutting 
angles of less than 45 deg. Built-in length 
gauges simplify duplicate sawing, although 
a block nailed or clamped to the bench will 
often serve. An adjustable homemade length 
gauge is described on the facing page. 
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Adjustable Length Gauge Is Bolted on End of Miter Box 


MAKE the bar of this miter-box gauge 
any desired length and attach it to the end 
of a steel box with a bolt passed through 
a drilled hole. A block will support the far 
end. If a wooden box is used, fit it with 
blocks for feet and extend the bar under the 
base where it can be screwed on. To set a 
stop, pass the lower carriage-bolt head 
through the bar and engage it with the 
T-slot in the base of the stop block, locking 
it with the wing nut. Then slip the stepped 
stop into place, slide it to the exact position, 
and tighten its wing nut. 

The hinged top of the stop blocks can be 
thrown back out of the way to permit sever- 
al cuts in a piece of stock, such as those 
in sawing dadoes, to be duplicated quickly 
in other pieces.—E. M. L. 
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DIOGENES 
THE DONKEY 


Fun for Whittling Fans 


ISPLAYING disgruntled digni- 
D ty, Diogenes the Donkey is an 
interesting jackknife project. His 
cart makes a fine plant holder. 

Transfer his side view to a 1‘, 
by 3'2” by 4” block of soft, close- 
grained wood. Saw this out; then 
drill a series of holes between 
each pair of legs and between the 
ears. This is to make the removal 
of the surplus wood at these spots 
a comparatively easy matter 

Using a sharp knife and turn- 
ing the work often, rough out the 
entire piece. Do not attempt fine 
details: Diogenes has more char- 
acter and expression if elaborate 
finish is eliminated. Merely sand 
him down lightly; then apply a 
coat of varnish 

The eyes are white map tacks 
with pupils painted on in black, 
the hoofs are black, and the in- 
side of the mouth and the nostrils 
is flaming red 

Make the cart of 1,” plywood. 
The axles are nails, driven through 
the wheel centers into the cart 
bottom. The shafts are glued into 
holes in the front of the cart and 
are fastened to Diogenes with 
small nails. Finish the cart with 
paint or shellac for any desired 
color scheme.—ELMA WALTNER 
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Although any type of plant may be displayed in Diogenes 
cart, a tiny clay pot holding a cargo of cactus is ideal 
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Furniture for Little Folk 


ESIGNED for children up to 10 years 
D old, these pieces are made from fir 

flooring of standard width. All tongues 
and grooves on exposed edges are planed off. 
For each pair of chair and table legs, cut 
four pieces of flooring. Extend the back 
piece on each pair of chair legs up as posts 
to take two back slats. Fasten 4%” by 2” : 
cleats to each set. Install a %” by 6” © ie oe Oe ee a ; 
stretcher between the pairs of legs, resting 
it on the lower cleats. Use %” hardwood 
for the chair seat. 

Make the table top in three sections: a 
stationary center part and two hinged drop 
leaves. For the center section, use three 
lengths of flooring, and for each leaf, use 
two lengths. Cleat each section on its un- 
derside, leaving room so the cleats on the 
drop leaves will not bind when the leaves 
are lowered. The leaf support is 4%” by 2” 
hardwood, pivoted on a screw run through 
its center into the middle cleat of the top. 

The peasant design is painted in bright 
colors over a base coat of varnish. A sec- 
ond coat of varnish over the design fixes and 
protects the paint. Keep pieces well waxed 
to preserve the design.—E., W. 


Kiddies will love this peasant chair and table 
set of simple design, construction, and decoration 


All necessary dimensions, except the width of the 
table top, which is fixed by the size of material 
used, will be found in the drawings shown below 
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SECTION “A-A* 





By 


Myron Fleishman 


IMPLE and handsome in ap- 
S pearance, this new game is 
easy to build and easy to play. 
Draw a straight line from each 
upper corner of the %” card- 
board playing surface to its op- 
posite lower corner. The point 
of intersection of these two lines 
is the center of the surface. Us- 
ing this center, scribe two cir- 
cles, one 3” in diameter and the 
other 101,” in diameter. Draw 
a vertical line and a horizontal 
line through the center. At the 
eight points where these lines 
and the two diagonals intersect 
the larger circle, tack cardboard 
disks and countersunk pegs. Add 
fencing around the edge. As- 
semble the playing ring as 
shown. Finish in poster colors. 

To play, place a %” marble 
on each of the countersunk pegs. 
Grasp the playing ring by its 
knob, hold it in the center cir- 
cle, and spin it. For each peg 
from which a marble is knocked, 
credit yourself with the amount 
shown. If the ring falls over a 
peg, double your score for that 
peg. Each player spins three 
times. Highest score wins! 
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Decorations Add Individuality 
to Canoeists’ Paddle Blades 


ESIGNS applied to canoe paddles with 
marine paint are attractive and pre- 


vent disputes over their ownership. 
A few suggested decorations are illustrated 
below. From left to right: the first, done in 
red and black, is the Northwest Coast 
Indian tribe's stylized conception of a whale; 
the second is a floral design, taken from 
the Chippewas; the third, an owl, indicates 
wisdom; the fourth, a fish, is obviously 
closely related to water activities; the fifth, 
a thunderbird done in red and yellow, is the 
Indian’s sacred bearer of happiness; and 














the sixth, a red lightning arrow and a dark- 
blue bear paw, means speed -and strength. 

Your monogram, or that of your camp, 
may be applied in red, green, blue, or black 
to the reverse side of each paddle. 

The paddle rack shown at the right is 
made by setting short lengths of branches 
into a piece of two-by-four, and nailing the 
plank to two upright poles.—GRAY WOLF. 


Candle for Campers Is Self-Timing and Self-Extinguishing 


ee css ae ONE of the greatest dangers in the forest is that of 
: : fire. The more obvious potential sources of conflagration 
include the candle used for lighting purposes. Too often 
such a candle will be left lighted and free to burn down 
to its holder while the camper wanders off or falls asleep. 
Besides being dangerous, such a habit is wasteful. It 
may be overcome by setting the candle in the partially 
open top of a used tin can, as shown at the left. When 
so mounted, it will burn only to the bent-up can cover. 
Upon reaching this point, it will slide down into the can 
and, in a moment or so, will go out.—C. BARTEL. 


AUGUST, 194) 











HERE is play-yard equipment 
that will delight small chil- 
dren. The swing is made en- 
tirely of 1” by 2” pine with the 
exception of three maple dow- 
els and the boards forming the 
seat sides. A strap may be 
added at the front, if desired, 
as an extra safeguard. 

Use 4%” dowels to join the 
slanting uprights just above 
the ground, and a 1” dowel at 
the top, waxing the last well at 
the bearing surfaces. Bore the 
pivot holes at some distance 
from the ends of the swinging 
pieces to allow for wear, and 
put a screw through the edge 
of each fixed member to keep 
the dowels from turning or com- 
ing out.—-WILLIAM FREEMAN. 


FASTENED BY 
wood SCREW 
IN BACK 














Simple Rack for Fishing Rods 


ORDINARY wooden clothespins screwed to 
a light board backing, as shown above, will 
make a serviceable rack for hanging fish- 
ing rods upright both during the summer 
and at the end of the season. Drive counter- 
sunk screws through the back first, and 
then screw the previously bored pins onto 
the screws. Use screws long enough to ex- 
tend into the pins for about 1”, but not so 
thick as to cause any danger of splitting 
the wood WALTER E, HOFFMANN 
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Folding Minnow Net Is Made 
from Old Umbrella Frame 


Mosquito netting on the frame of a dis- 


carded umbrella will provide an easily 
handled minnow net. Use one large piece of 
netting or several small pieces. In either 
case, sew the netting to the ribs with a roll- 
ing stitch, using linen thread, and finish 
with stitches through the eye at the end of 
each rib. Heavy cord from near the ends of 
the ribs to the handle will add strength to 
this convenient net.—-H. W. Swope 


MOSQUITO 
NETTING 





——« SEER PRODEC EON 


FINE PLASTIC PELLETS are used in sand- 
blasting machines by the Army Air Forces 
to remove carbon from airplane-piston walls 
and grooves without damaging the metal. 
These tiny pellets also polish the metal 
without abrading it. Made by the Tennessee 
Eastman Corporation, of Kingsport, Tenn., 
they resemble pellets regularly supplied to 
the molding industry except for their small- 
er size. They are tough enough to withstand 
the force of blasting and can be used over 
and over again.— ANDREW M. LAVISH. 


This is the type of 
granulated plastic 
pellets used by the 
Army Air Forces to 
clean piston walls 


Carbon blasting is 
done so well in the 
Army that equipment 
is being installed 
by civilian airlines 

















AIDS 


THIS LATHE LENGTH GAUGE consists 
simply of a steel pointer riding on the saddle 
and an etched steel rule attached to the 
headstock casting and to a brace mounted 
on the lathe bed. Two types of pointers are 
shown, one for duplicate work to be used 
with one or more stop gauges. Control, how- 
ever, is visual rather than automatic. 

At the Capitol Tool and Engineering plant 
in Columbus, Ohio, where it has now been 
installed on all lathes, the gauge has cut 
waste to two percent, especially by enabling 
operators to check on the tendency of work 
to slip in the chuck. The easily made device 
is useful in the home workshop as well as 
in a plant.—E. W. Ross. 


FOR HOLDING WORK OF AN IRREGULAR SHAPE, the 
bench clamp shown below is slipped into a hole in the 
bench and the screw is tightened. When not in use, it can 
be quickly removed, leaving the bench top clear and free 
from obstruction. The clamp in the photo and drawing be- 
low was designed by Sylvester C. Bohe, senior carpenter in 
the U. S. Bureau of Reclamation shops in Denver, Colo. 
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WELDING is done efficiently 
if the torch is clamped in an 
ordinary hinge, as shown 
above, so the nozzle can be 
kept a definite distance from 
the work. The simple device 
is especially helpful when 
it is necessary to weld a long 
seam neatly.—R, E. 
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DRILLING 


AND 


SPOT-FACING 


OPERATIONS IN FINISHING A CAST-STEEL VALVE BODY 


ALVE bodies of the type shown here 
VV need little exterior machining aside from 
that on the flange faces that will form pres- 
sure seals. Bolt holes, however, must be 
drilled in the flanges, and the surface around 
the holes is spot-faced on the underside of 


] This valve-body job calls for the drilling of 
16 holes %4" in diameter in the top flange and 
10 holes %" in diameter in the other two. All 
these holes ore to be spot-faced on the underside 


the flanges so nuts can be drawn up tight on 
the bolts. The accompanying photos show 
the procedure. They are from a movie pro- 
duced by the U. S. Office of Education and 
distributed by Castle Films to aid in train- 
ing workers in American war industries. 


2 Clamp the work lightly to an angle plate on 
the drill-press table and level the flange 
with a jack on each side; then draw up the clamps 
tight and enlarge drill centers with a center punch 
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Drill with the hand feed just for enough for 
part of the point to sink into the metal; then 
check to be sure the drill is centered Above, a 
cape chisel is used to drift an off-centered hole 


1 Once the drill is properly centered, advance 

it to the work by hand feed; then engage the 
spindle clutch and the automatic or power feed, 
and drill the hole through, using a cutting fluid 


13 Next, the holes must be spot-faced under the 
flange. Lower the radial arm by power to a 
point that lets the spot-facing bar penetrate the 
holes; then drive the bar into the spindle socket 


10 Drifting consists of chipping on the side to 
which the drill must be drawn. Try the drill 
again, taking care not to let the groove break it. 
A perfect hole cuts halfway into all punch marks 


Raise the drill, unclamp the drill head, and 
loosen the column clamps so the drill can be 
Center the drill 


12 


swung over for the next hole. 
as before and complete all holes in this flange 


14 Since diameter of the spot face called 
for is 1%", choose a tool that measures 
1%" AS, the cutting edges, which are at 
diagonally opposite corners. Check with a rule 


at, 
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15 There is a small indentation at the bottom 
of the tool midway between the cutting edges. 
It is engaged by a setscrew at the end of the bar, 
centering the tool when the setscrew is tightened 


— 


17 Check the flange for thickness with spring 
calipers set at %". This dimension is not 
critical, but do not make the spot face too deep 
because this will weaken the flange at that point 


19 Move the drill head and arm simultaneously 
to insert and center the bor in succeeding 
holes. Use the hand feed for the first cut into 
the scale and the power feed for remaining cuts 
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16 Engage the spindle clutch and feed the tool 
into the work by hand, taking a fairly deep 
first cut to penetrate the scale without dulling 
the tool. Feed carefully for the remaining cuts 


1 With the spot face at correct depth, set the 

automatic stop to disengage the clutch when 
the spindle has advanced the set distance. Thus, 
thickness need not be checked for the other holes 


20 Here is the finished flange with spot faces 
that let the nuts be drawn up tight in spite 
of an uneven surface on the casting. To complete 
the job, drill and spot-face the other two flanges 








TAPER-SHANK DRILL SLEEVES make ex- 
cellent replacements for damaged reducing 
sleeves in lathe headstock spindles if cut to 
a length that permits easy removal of a 
lathe center. Slip a drill sleeve on a tapered 
drill shank, chuck the drill and support the 
sleeve with the tailstock center, as in the 


‘ 


TRUCK FLOOR \ ‘ 


kee 





NONSWIVELING CASTERS, mounted in 
the floor of a truck or other place where 
pipes are loaded, will enable one man to 
handle long sections with little trouble. 
Bore two holes in the floor, as shown above, 
having them at an angle so the casters lean 
toward each other.—-R. E. 


MAKING A CATHEAD for use with a lathe 
steady rest in supporting work of other 
than round shape is itself a simple lathe 
operation. All that is needed is a short 
length of pipe drilled and tapped for four 





photo at left above, and cut off with a part- 
ing tool. After discarding the unwanted 
end, move the tailstock center up to sup- 
port the end of the chucked drill, turn the 
small end of the sleeve square and smooth, 
and finish by chamfering, as shown in the 
center photo.—C. W. W. 


HOLLOW-HEAD SETSCREWS can be re- 
moved in an emergency with a discarded 
file. Cut the tang off on the taper for a 
snug fit in the head, and twist the file with 
pliers. A three-cornered tang will fit into 
three of the six corners of the head, while a 
flat tang will fit into four.-JOHN E. WILLS. 


HOLLOW -HEAD 


SETS CREW 


TION OF 
OLD FILE 


machine screws at each end. Since most 
pipe is rough and somewhat out of round, 
machine a smooth bearing surface at the 
center for the steady-rest jaws. The pipe 
may be attached to a piece of stock, as 
shown in the photo at 
the far left, and 
mounted between cen- 
ters, or simple chuck- 
ing may suffice. If a 
tool-post grinder is 
available, polish the 
bearing surface with 
it. When you make use 
of the cathead, do not 
tighten the screws too 
much.—J. M. AVERY. 
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ALIGNMENT OF LATHE CENTERS may be 
tested quickly with a wobbler bar that can 
be made simply by drilling a hole through 
a bar, as shown below, and countersinking 
both sides. Rotate the bar between centers 
by hand, testing the distance 
between its end and the face- 
plate at various points. Any 
misalignment of the centers 
will be evident at the end of 
the bar.—-NATHAN BOoGOocH. 
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RIGGING UP A WOOD BANDSAW for 
cutting metal can be done by substituting a 
worm and worm wheel for the original 
pulleys and using a steel-cutting blade. Se- 
lect a gear ratio to give a blade speed of 
about 120’ per minute. Mount the saw and 
motor on a steel plate, shimming the saw, 
if necessary, for a good mesh. A 1/6-hp 
motor provided with a thrust bearing works 
satisfactorily.—J. C. MAGEE. 


STEPS IN INSERTING A COTTER PIN TO ANCHOR A CLEVIS JOINT 


] “When a linking arm is put in a clevis and a 

clevis pin is inserted, the joint is made 
safe with a cotter pin. The steps illustrated 
are approved by the Douglas Aircroft Company 


3 Push the cotter pin through the hole until 

its head presses snugly against the clevis 
pin; then grasp the end of the longer leg of 
the cotter pin with a pair of long-nose pliers 


Then, using diagonol cutters as shown, cut 
a small piece on a slant from the end of 
the leg so the port that retnains will reach a 
little more than halfway around the clevis pin 


Next, the shorter leg of the cotter pin is 
pulled in the opposite direction around the 
shank, cut off on a slant at the same distance, 
and likewise pressed tightly against the shank 
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2 With the clevis pin in F esa the entire 


hole should just show. Use a cotter pin 
fitting the hole and turn its head so that this 
part is at right angles to the clevis-pin axis 


4 Being sure that the pliers have a firm hold 

so the cotter pin will not be able to slip 
back in the hole, pull the longer leg around 
the shank of the clevis pin as far as possible 


Again using the long-range pliers, squeeze 
the leg of the cotter pin tightly against 
the shank of the clevis pin. The diagonal cut 
on the leg should then taper toward the shank 


8 Thus, the cotter pin will form a perfect 

anchor for the clevis pin and will have no 
loose ends to catch on other parts. Two views 
of the completed cottering job are shown here 
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MADE IN HOME 


WORKSHOPS 


PARIS IN MINIATURE, a model of an old 
and picturesque quarter of that city, is com- 
plete down to the smallest detail. George 
Alexander, American artist and illustrator, 
spent six years of his spare time in its crea- 
tion. Completed in France and shipped to 
this country in 1940, it now is set up in Alex- 
ander’s Los Angeles studio, where the nos- 
talgic memories it inspires make it well 
worth the rather large space it occupies 


Perfectly scaled down to table-top size is this 
model of a labyrinthine section of prewar Paris 


George Alexander, upper right, adjusts a lantern 
hung on a store in one of the narrow old streets. 
On the Place Sainte Genevieve, right, a vegetable 
display usurps a good part of the cobble sidewalk 


THIS MODEL OF A 6” NAVAL GUN is a 
sample of the work turned out by British 
craftsmen between air-raid interruptions. 
It is 12” in over-all length (approximately 
+ to the foot), is set on a 4” square base 
plate, and has been built in such a way 


that it can actually fire .22-cal. bullets. A 
simple movement of the breech lever un- 
locks and withdraws the breech plug, which 
has an interrupted thread, and the gun 
mount revolves on a ball race. S. A. Walters 
made it of steel on a 5” lathe. 
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ERE are photographs of nine ac- 

cessories used in lathe work. If you 
are familiar with lathes, you should be 
able to name most of them. Try it. 
Under each photo, in the space provided, 
write your answer; then turn the page 
upside down and check your accuracy. 
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Photos courtesy South Bend Lathe Works 
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—TAP FOR '4"-20 HARDENED SETSCREW 


/TAILSTOCK 
DIE HOLDER 


Socket Speeds Accurate 
Threading in a Lathe 


BY C. W. WOODSON 


CCURATE hand starting of a die is dif- 
ficult if the die is mounted in an ordi- 
nary stock. If, however, it is rigidly 


mounted in the tailstock of a lathe and is 
square with the work, threads may be cut 
with sufficient accuracy of pitch for all ordi- 


nary purposes. Such a mounting, utilizing a 
special die holder that can be turned in your 
own lathe, is shown in use in the photograph 
at the left. 

The holder is made of 1%” diameter cold- 
rolled steel. Mount the steel between cen- 
ters and knur!l for a distance of 24” in from 
one end. Then chuck it and set up the steady 
rest to turn the knurled end to the shape 
shown and to drill a %” diameter hole, '.” 
deep, for fitting a Morse taper shank. From 
the end on which you have been working, 
measure off 24,” along the length of the 
work and, at this point, cut the stock off 
square. 

Laying this piece aside for a moment, 
turn the shank between centers with a taper 
attachment or the compound rest set at the 
proper angle for a No. 2 Morse taper. Then 
turn the shoulder to a driving fit and drive 
it tightly into the holder. 

Inserting the shank in the headstock 
spindle, drill and bore the holder to take a 
die. Here the fit should be snug enough to 
hold the tool without shake, but it should 
also be loose enough for easy removal of the 
die when a change of size is required 

Finally, clamping the assembly in a drill- 
press vise, drill and tap the knurled holder 
for a \4”-20 setscrew. 

In use, pressure should be exerted to start 
the die by feeding with the tailstock hand- 
wheel. After the first few threads are 
formed, the tailstock may be unlocked and 
allowed to travel on the lathe ways, accu- 
rately guiding the die as the rest of the 
threads are cut. 

Although iron and brass may be worked 
without lubrication, plenty of oil of a suit- 
able kind should be used when threading 
steel. Use animal or vegetable oils, or a 
special threading oil made for this kind of 
work, to insure smooth cutting. 


] Knurl the steel holder stock for 
a distance of 2'/*" from the end 


Chuck to turn the end to shape 


and to drill a 


>. 


ae. 4 


wy 
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‘2 shank hole 


3 Set the shank in the headstock 
to bore the holder for the die 


Clamp the holder in a vise and 
drill and tap for a ‘4" 


setscrew 


| 5 The finished tailstock die holder 
along with some typical dies 
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Coolant Systems for the Small Shop 


By WALTER E. BURTON 


in spare time can often get along with 

drill-press and lathe coolants applied 
manually. But shops on an eight-hour or 
longer schedule, no matter how small, re- 
quire some sort of automatic system if 
work is to be speeded and quotas are to be 
met. Such a system need not be expensive. 
A simple one for a drill press can be as- 
sembled from a 2-at. can, an old metal 
darkroom tray, an automobile-radiator drain 
cock, and some flexible metal tubing, as 
shown below. 

Fit the can with the drain cock and at- 
tach a piece of 4” gasoline line tubing 
bent so one end will almost touch the drill 
bit. A length of 14” pipe, run through a 
hole in the bottom of the can and soldered 
so its upper end is 1 14” to 2” below the top 
of the can, serves as an overflow pipe. 
Connect to the protruding lower end a 
length of flexible metal tubing to lead to 
the return system. 


B iz sears « shops where work is done 


Mounted on a drill-press column, this gravity 
coolant dispenser keeps cutting fluid flowing 
on the bit and work. A tray under the drill 
table returns fluid to a bucket on the floor 
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Hold the can to the drill-press column by 
a strip of sheet metal, a bolt, and a wing 
nut in such a way that gravity will permit 
a stream of cutting fluid to play on the bit 
and work. A nozzle on the end of the tube 
will keep the stream small. Mount the 
darkroom tray, 2” larger all around than 
the drill-press table, under the table to 
catch the coolant as it runs off and also 
to catch the overflow. A pipe bushing at 
one corner is connected to a flexible metal 
hose that leads to a bucket on the floor 
near the base of the drill press. Hand dip- 
ping from this reservoir refills the tank, 
which will hold enough coolant to last for 
a considerable time. 

When a larger volume of coolant is used, 
as on a lathe, a motor-driven circulation 
system is desirable. The one illustrated on 
the following page is built around an old 
automobile oil pump mounted on a 7%” 
board cut to fit over the top of a 5-gal. 
oil drum. Cut openings in the top of the 
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drum for the pump and output tube, and let 
the original hole take the return pipe. 

An electric motor of about 1/20 h.p., oper- 
ating at 1,750 r.p.m., drives the pump by 
means of a round leather belt and two pul- 


on the drill press. From it coolant flows 
through a petcock and bent tube to the 
work. Excess, including overflow from the 
tank, is caught by the lathe pan and es- 
capes through the conventional drain hole 
to a large bread pan bolted underneath. 


leys having a ratio of about 3'% tol. A 
motor designed for vertical operation is From there a length of 42” pipe carries it 
preferable, but one with a horizontal shaft through the inlet hole to the pump tank. 
may be mounted far enough from the pump’ A screening arrangement keeps out chips. 
to permit twisting the belt a quarter turn. The pump may be operated at intervals by 

The gravity tank, connected to the pump'= a foot switch, or a float-operated switch 
with ',” gas-line tubing, is similar to that may be installed on the gravity tank. 


GRAVITY 
‘ TANK 
TUBING —-- 
wy / an 


nr 





FOOT SWITCH 
La 


li 
OVERFLOW 


PIPE 
la 
TANK IS 


LOWER THAN 
PAN \ 


jaw 
BENCH » 4 
onan . t TOP a 
STRAINER 7 
rr BREAD PAN 


UNDER _ 
LATHE GEO 








woRK’ 





Ou PUMP 








RETURN PIPE OR 


5-GAL TANK FLEXIBLE TUBE 


] In a wholly automatic coolant system, a discarded auto 
pump, mounted as shown, keeps the gravity tank filled 


2 Here a vertical motor operates the pump. Use leather 
belting rather than rubber because oil won't hurt it 


3 A gravity tank carries coolant to work in the lathe. 
Its overflow pipe holds it rigidly to a wooden upright 








PHO IDEAS 
YOUR DARK SLIDE, when removed to take 


a picture, may be conveniently clipped to 
the bottom of the camera, as shown below. 
A fair-sized paper clip, fastened to the tri- 
pod socket with a ”-20 bolt, will hold the 
slide in place. The bolt may easily be con- 
verted into a wing screw by soldering half 
a washer in the slot.—LOUIS HOCHMAN. 





UNIFORM LAYOUT is a desirable feature 
in albums of contact prints. To obtain it 
easily, make a cardboard stencil from which 
you can trace the layout for an entire page. 
The cut-out rectangles should be 44” smaller 

ROLL FILM is easily started into a film- than the prints so that the penciled guide 

processing reel by the method illustrated |jnes will not show.—J. W. C. 

below. After stripping off the paper leader, 

cut a 6” length from it and insert this piece 

in the spool slot. Using the strip as a guide 

surface, slide the end of the film into the 

groove. When the film is correctly started, 

remove the guide.—O. FLUHARTY. 


PAPER LEADER 
PART WAY 
AROUND 

TANK SPOOL 


A POUCH held to the wrist by means of a 
watch strap is convenient for carrying 
small camera accessories such as filters and 
cable releases. The strap ends normally on 
the watch are joined with cord.—R. S. 


GLARE FROM A PHOTOFLOOD REFLECTOR can be 
eliminated by suspending a small tin-plate disk in front 
of the reflector bulb. To attach this simple diffuser, drill 
four holes through the disk—two an inch or so apart at 
the top and two, similarly spaced, at the bottom. Thread 
two lengths of wire through them, pull the wires taut, and 
secure the ends to a third wire that is drawn around the 
reflector beading..-_HERMAN KLEIN. 


WASHING FILMS AND PRINTS in sea water will reduce 
the time that it takes to remove hypo, yet, if precautions 
are taken, will produce nonfading images. G. T. Eaton 
and J. I. Crabtree, of the Kodak Research Laboratories, 
found that the salts in sea water dehydrate the gelatin in 
film, speeding the washing away of the hypo. To keep the 
image from fading—a tendency that is strong when a 
salt-water bath alone is used—finish up by washing the 
film in fresh water, thus removing the salts. 
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New Process Yields Color Movies 


LL the vivid colors of nature can now 
reach the motion-picture screen in 
their myriad shades by way of an ordinary 
single-emulsion black-and-white panchro- 
matic film. Similarly, full-colored photo- 
graphs like those reproduced in the color 
section of this issue of POPULAR SCIENCE 
MONTHLY may be printed from the same 
panchromatic film that is wound through 
your own camera. This seeming paradox is 
achieved by means of a process that con- 
verts colors into groups of varying densi- 
ties of gray and then translates those grays 
back to the original colors again. 

As the result of long experimentation by 
Richard Thomas, an inventor whose labora- 
tory is in Hollywood, Calif., the new system 
makes it possible to show motion pictures 
in full color within hardly more than an 
hour or so after they have been taken. No 
special processing is required. The negative 
is developed in the ordinary manner, a posi- 
tive print is made and threaded into a stand- 
ard projector, and there follows the flash- 
ing of the scenes on the screen, 
all the tones appearing in their 
true natural colors. Of great 
importance to military intelli- 
gence, still pictures of enemy 
installations may be developed 
during a photographic recon- 
naissance flight and viewed by 
commanders in the field within 
a matter of minutes after the 
plane has landed, and in them 
the telltale colors of artificial 
camouflage can be easily dis- 
cerned against the known 
shades and tints laid down by 
nature. 

Unlike other color processes 
now in use for movies and 
stills, Thomascolor, as the new 
medium is called, employs no 
dyes or tints. Until the very 
instant the images leap from 
the projection machine, not 
one iota of color appears any- 
where along the line of its 
development 

Though the process requires 
extremely close tolerances in 
the manufacture and assembly 
of its few, nonmoving units, 
and represents the solution of 
many exacting mathematical 
equations, anyone using a 
camera equipped with a Thom- 
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ascolor lens can take movies or stills for 
colored reproduction regardless of previous 
experience in color photography. Such pic- 
tures are made as easily as black-and-white 
photographs. The sole difference in opera- 
tion is that one half of the Thomascolor lens 
is simply opened one full stop wider than 
the other half to compensate for loss of light 
transmitted by the optical system. This loss 
occurs chiefly in the filters. 

“The natural colors reproduced,”’ says the 
inventor, “are due entirely to accurate color 
filtering and exposure in making the nega- 
tive, and to proper projection and superim- 
posing of the light flowing through the 
several filters which carries the picture to 
the screen.” 

What is it that takes place in this amaz- 
ing process, and exactly how do pictures 
filmed in black and white leave the pro- 
jector with all the colors visible during 
their filming ? 

A camera fitted to take Thomascolor pic- 
tures resembles any other outwardly with 


Richard Thomas, the inventor, demonstrates his color lens mounted 
on a standard 35-mm. camera. By means of this lens, both movies 
and ‘stills taken with ordinary film are reproduced in full color 





with Black-and-White Film 


Hour Light 91 Broken Up 
ints Four Primary Colors 
“7 in the New Lens 


_ GREEN 


COLOR FILTERS PASS 
ONLY LIGHT RAYS OF 
DESIRED COLOR 


SOUND TRACK 


VIOLET 


FOUR-IMAGE STAGE 


LENSES 
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DOUBLE -IMAGE 
STAGE 


LENS 
SHADE 


OPTICAL I i ~n 


REFLECT AND ALSO 
TRANSMIT INCOMING 
LIGHT RAYS 


FOUR IMAGES are reproduced on a frame of 
standard film, each through a color filter 
admitting only its own kind of light. When 
these black-and-white images are projected 
through similar filters, the colors reappear 


only 8 oz. more than the regular lens. 

Within the Thomascolor lens element 
are two optical units that direct the 
light through a pair of tiny parallel 
lenses, one mounted on top of the other. 
The optical units bend some of the light 
at right angles so that all reaches the 
film plane from dead ahead. This is im- 
portant, for the filters—red, blue, green, 
and violet, the four primary colors of 
this system of color photography—are 
so mounted in a plate container directly 
in front of the film that each produces 


the exception that the optical system replac- an image only one fourth the size of the 


ing the regular lens is slightly larger. That 
one difference is true for cameras taking 
either movies or stills. So little does the 
lens element add to the weight, however, 
that the one developed for use on a pro- 
fessional 35-mm. camera tips the scales at 
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frame. 

Each image, sent through a separate color 
filter, is recorded on the film in gray tones 
that correspond to the color values the fil- 
ter passes. The red filter transmits red light 
only, the blue admits blue, the green sends 
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These are the key units in the new Two optical elements and two standard lenses, each measuring 
photographic process. Shown above ”’" in diameter, are included in the Thomascolor lens. The 
are 25 and 50-mm. Thomascolor lenses one shown above is for use on a 35-mm. movie camera. Though 
mounted on the revolving turret of a larger than the standard lens, it weighs only 8 oz. more. At 
16-mm. movie camera, while below is left, below, is a standard projection lens, while at right is 
3 close-up of the Thomascolor lens a Thomascolor lens for a projector. These two are the some 
that is used on a standard projector size, and few adiustments are required for interchanging them 


green through, and the violet passes violet 
Because the light is transmitted through a 
single aperture at the lens opening, and thus 
the four quarters of the frame have a single 
viewpoint, parallax is prevented. This ex- 
plains why the four images, when properly 
superimposed on a screen, merge to become 
a single picture 

As an example of how color is portrayed 
on the screen, take a movie sequence that 
has been filmed by the Thomascolor process 
on ordinary panchromatic film. It is de- 
veloped as is customary for this type of 
film, and a positive print is made. Then it 
goes to a standard projector for showing 

Now for this projection, which is to be in 
color, filters duplicating both in color and 
thickness those used in taking the picture 
are placed between the lens elements. When 
the filters are in their proper positions and 
the projector is accurately focused, the im- 
ages become a single, overlapping picture at 
any desired distance. And, though each of 
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the four segments transmits only one fourth 
of the light, they transmit together as much 
light as would a single unit made in the or- 
dinary way. Thus the screen is fully illumi- 
nated. 

The keys to Thomas's achievement may 
be found in the ability of his lens to refract 
light with accuracy by means of the optical 
units it contains and also to cut off the un- 
wanted colors in each filter. For years, toil- 
ing long hours in his laboratory, Thomas 
worked over his grinders and polishers, 
seeking a way to reduce chunks of heat-re- 
sistant optical glass to dimensions accurate 
within .000001”. At last, he found he could 
grind the glass optically to the required per- 
fect characteristics. 

Meanwhile, he had another problem, that 
of cutting hundreds of tiny quadrants from 
larger pieces of colored optical glass, which 
also was heat-resistant. These, when fin- 
ished, were to serve as the spectral filters. 
By the time-honored method of cut and try, 
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Thomas discovered at last how thick each 
filter must be to admit light of its own color 
and to admit practically none of any other 
color. Those thicknesses are: blue and vio- 
let, .112”; green, .115”; and red, .125”. Be- 
cause panchromatic film is especially sensi- 
tive to red, it was necessary to hold back 
some of the red rays by making this filter 
slightly heavier than would have otherwise 
been required. The filters that Thomas fi- 
nally made were so perfectly matched as to 
color that, when light is projected through 
all four onto a screen without passing 
through a film, the colors are recombined to 
produce a pure white light. 

Computing thicknesses of the filters rep- 
resents only part of the problem of filtering. 
The filters also had to be cut to proper size 
and to be accurately positioned in both the 
camera and the projector to within .0001”. 
In order to obtain exact registration of the 
four images on each frame of a 35-mm 
movie film and proper over- 
lapping in the projector, each 
filter is cut exactly .322” by 
425”. Pairs are separated 
050” vertically, while a gap 
only .031” wide separates them 
horizontally. This arrange- 
ment provides four identical 
16-mm. images on each frame 
of film. 

Because the fastest films 
may be used, great depth of 
focus is obtained. Still pictures 
have been shot on superpan- 
chromatic film as fast as 
1/1,000 second. No color cor- 
rection is required in sunlight 
or under the white light emit- 
ted by photographic lamps. Il- 
lustrative of the compactness 
of the color head, Thomas has 
fitted 25-mm. and 50-mm. 
mounts to the revolving turret 
of a 16-mm. camera. Each 
yields four images approxi- 
mately 8 mm. wide on each 
frame. 

For military purposes, Thom- 
as has developed a still camera 
that takes a 5” by 7” negative. 
A special projector throws col- 
ored reproductions on a screen. 
By changing filter combina- 
tions, certain colors may be 
held back and others accentu- 
ated, thus enabling the viewer 
to spot enemy installations 
that are invisible to the eye 
and to other color processes. 

The new system of color 
photography, according to 
Thomas, will make it possible 
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film is exposed through four filters. 
Below, grays in the four separations are of different intensity, 
but when printed through filters, merge into one full-color print 


for the amateur to take, develop, and pro- 
ject his own color movies, or to develop and 
print color stills, in either print or trans- 
parency form. In his own darkroom or in 
the darkened kitchen, and with no other 
equipment than that usually employed in 
the developing and printing of ordinary 
movie film or still-camera negatives, the 
amateur follows established procedures. A 
paper print from either a movie frame or a 
still negative can be made by the standard 
carbro and wash-off relief method. How- 
ever, matching the equipment to the average 
amateur’s purse may have to await develop- 
ment of mass production. 

So revolutionary is Thomascolor that it 
has been awarded seven basic patents. Since 
there are no colors to fade, when registered 
on so-called indestructible film, these quar- 
ter-size images may well provide the means 
for future generations to study our life and 
times in full color 


Still photos are taken with the camera shown above, in which the 


The viewer is on the top. 








Member of a combat photography unit, the Navy cameraman at the left was in the van of the force that 
took over Kiska. He quickly set up his camera and is shown taking movies of the landing berger At 


the right, a cameraman has snapped a fellow Marine firing at a Japanese pillbox in the 


Action This 


On Tarawa: Above, a Marine detachment is caught 
by the camera just as it is about to advance on a 
Japanese position. Below, the Marines charge in 
spread-out formation, carrying their guns in one 
hand and their entrenching shovels in the other 
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Gilbert Islands 


Day as Seen 


ISKA, the Gilberts, the Marshalls, Kwa- 
K jalein. What did these words mean to 
us two years ago? Practically nothing. 
What do they mean to us now? We recog- 
nize them as being the names of now 
familiar places where our armed forces 
have fought and are fighting. 

If someone mentions Tarawa to us, we 
can see in our mind’s eye a small sandy 
island where once stately palms nodded and 
swayed to the urging of gentle Pacific 
breezes, but where now only a few stark 
tree trunks, nearly denuded of fronds, are 
left standing over one of the war's bloodiest 
battlefields. 

Our mental image is so clear-cut, so well 
defined, partly because of the achievements 
of a group of unsung Americans: the com- 
bat photographers. 


Frank Filan, right, who took the Marine pictures 
reproduced here, has been awarded a Pulitzer Prize 
for his work. With him is Capt. W. P. McCchill 
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In the midst of the battle for Tarawa, a front-line pnotographer took the picture at the left showing a 
Marine in the act of lobbing a hand grenade at the enemy. At the right, the photographer has recorded 
a scene in which doughboys of the |7th Infantry are routing Japanese from their dugout on Enubuj Island 


by Our Battle Cameramen 


These men, with a disregard for personal 
safety as complete as that shown by the 
troops themselves, accompany combat units 
into the thick of battle, snapping shutters 
and grinding cranks as they go. 

A few outstanding examples of their 
work, together with two pictures of the 
cameramen themselves, are reproduced on 
these pages. These photos have been taken 
from the official files of the U.S. Navy, 
Marine Corps, Army, and Coast Guard. 

In civilian life, some of the men responsi- 
ble for these pictures worked as newspaper, 
magazine, and news-service photographers. 
Others were Hollywood cameramen. A few 
were amateurs whose hobby happily proved 
to be extremely useful to the war effort. Now, 
all are on active duty in the field with our 
fighting forces. 


Afire and in distress after a bombing attack by 
American planes, a Japanese freighter unhappily 
poses for an air-borne battle-front photographer 
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Using a flame-thrower, a Marine demolishes co Jap 
building on Namur Island in the Marshalls. Calow, 
Marines pick their way across swampy New B-itain 
Island to attack an enemy airfield. To get such 
photos, cameramen accompany troops to all fronts 
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HOME EXPERIMENTS—EARIN’S 


AGNETISM was first observed as a 

property of certain iron ores that at- 
tracted iron and steel. The term is derived 
from Magnesia, the country in Asia Minor 
where the ores were discovered. In the Mid- 
dle Ages, mariners discovered that a magnet 
which is floated on a chip of wood in water 
will be oriented in relation to the earth, 


since the earth is itself a gigantic magnet. 
Because only unlike poles attract each other, 
the earth’s north magnetic pole, which draws 
the north-seeking end of a compass, is from 
the standpoint of magnetism a south pole. 
Many aspects of the fascinating subject of 
magnetism can be investigated with sim- 
ple equipmeht in your own home. 


SOME COMPASS NEEDLES, called 
dipping needles, are pivoted to 
swing in a vertical plane. They are 
used to determine latitude. If one 
is placed near the earth’s north 
magnetic pole, it will assume a ver- 
tical position with its north-seeking 
pole downward. If it is moved 
away from the north pole, it will 
rotate toward a horizontal position 
until, at the equator, it is horizon- 
tal. Continuing southward, it will 
keep rotating until, at the south 
pole, it is once more perpendicular, 
but now with its north-seeking pole 
skyward. To prove this to your- 
self, draw a circle, as shown be- 
low, representing the earth. Place 
a bar magnet within the circle with 
the magnet’s south pole at the 
earth's north pole. Move a compass 
from place to place around the edge 
of the earth and note how the 
needle rotates. 


MAGNETITE, OR MAGNETIC IRON OXIDE, is the 


lodestone of the mariners—the strange mineral that 
attracted man's attention to the whole subject of 
magnetism. That it exerts a definite magnetic at- 
traction may be proved as shown above. The needles 
in compasses that are placed near it will be pulled 
out of line; iron filings will cling to its surface. 


TO MAKE A COMPASS that is as good as the best 
that was known for centuries, use a small bar mag- 
net, a needle, and a bit of cork. Stroke the needle 
across the south pole of the magnet, starting at the 
eye and ending at the point. The polarity at the point 
will be opposite to that of the magnet. Put the needle 
on the cork and float it in water. The cork will re- 
volve until the needle points to the north. 
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MAGNETESM AND THE COMPASS 


COMPASS VARIATION, 
the fact that at most places 
on earth a compass does not 
point true north, results be- 
cause the earth’s magnetic 
poles do not coincide with 
its axis poles. Actually they 
are more than 1,000 miles 
apart. By constructing a 
simple model of the earth, 
using an orange, a stick, 
two toothpicks, and three 
paper strips, as shown, you 
may readily see the com- 
pass needle’s variation from 
the true north and south at 
various points on the earth’s 
surface. The paper strip 
connecting the toothpick 
magnetic poles and _ the 
strips connecting the true 
axis poles can coincide in 
but two positions. 


MAGNETISM OF THE 
EARTH can be demonstrated 
with an iron rod, a compass, 
and a hammer. Hold the rod 
north and south and tilt it 
down toward the north at an 
angle of 55 to 75 deg. Now 
tap the upper end with a 
hammer. Test both ends by 
bringing them alternately 
near one end of the compass 
needle. The rod will have 
polarity. Reverse the rod and 
tap it. The polarity will be 
reversed. Hold the rod east 
and west and tap it. It will 
lose its magnetism. Tapping 
the rod redistributes the mole- 
cules in accordance with the 
earth’s magnetic field. 
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HERE IS A COMPASS made as de- 
scribed on the preceding page. Thé 
cork and needle are floating in a cup 
of water. Do not use a steel or an iron 
pan; instead, use a china or a glas$ 
vessel. If magnetized correctly, the 
needle point will turn to the north 
magnetic pole of the earth. No mattef 
how often you swing it away, it will 
resume the same position. This impro- 
vised compass may be used, instead of 
a manufactured one, for some of the 
experiments that are described on this 
and the facing page. 
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NAMING THE UNSEEN is always a good 
trick, and an entertaining variation is done 
with Do, Re, and Mi—three toy mummies 
that look exactly alike. Have one of them 
placed within a small covered coffin when 
your back is turned. Then about face, and 
name the mummy that has been concealed. 
Your clue is simple. Do is weighted at his 
head, Re at his feet, and Mi is not weighted 
at all. The bottom surface of the coffin is 
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DIFFERENTLY COLORED DOWELS hung on 
a wooden rack are simple enough equipment 
for a really fine trick. When performing, 
hold your hands behind you. Have some 
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planed slightly at both ends, leaving about 
1,” as a level spot at the center. Thus, the 
balance of the coffin reveals the identity of 
the mummy within. 

The figures are carved from wood %” 
thick, and fit into a coffin chiseled out to a 
depth of 14”. Iron rods cut from bolts serve 
as weights. They must be concealed care- 
fully. Wedge them in tightly with tooth- 
picks, putty the holes, and paint over them. 


Nom =6CHALLENGE YOUR FRIENDS 
to cut a cross from a piece of 
paper with one slice of the 
shears—then show them how it’s 
done. Success of the stunt de- 
pends on two things: the shape 
of the paper and the way it is 
folded. Use a piece about twice 
as long as it is wide, and fold it 
as shown in the four steps at the 
left. When the paper has as- 
sumed the shape that is seen in 
view No. 5, cut it lengthwise 
through the middle. 


one give you one of the dowels, the object 

being for you to name its color. Of course, 

the dowels look and feel just alike. How- 

ever, the screw eyes at either end are at- 
tached differently. Some are 
screwed in with wax and turn 
easily, some are hand tight, 
others are glued in place and 
won't turn at all. You must 
work out a combination for 
each color and memorize it. 
For example, the red dowel 
may have one hand-tight and 
one fixed screw eye. Use %” 
dowels and \” screw eyes. 
Hang them on toothpicks in- 
serted %” apart on the up- 
rights of the rack. 
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TUBULAR-PLYWOOD RADIO MASTS designed by the 
U. S. Army Signal Corps are among the first equipment 
flown onto captured airfields. These 4” diameter masts, 
much lighter than solid wood or metal, are 50° and 75’ 
in height and consist of several 11’ sections plus a 
top section slightly under 5’. The tubes are thin hard- 
wood veneers welded with plastics into %” thick walls. 
They are assembled on the ground with plywood cou- 
plings, set into a hinged metal socket, and raised by a 
boom. Once erected, a mast is braced by guy wires held 
by long pegs in firm ground or spiral pegs in loose soil. 
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COUNTING REVOLUTIONS a motor arma- 
ture makes after current has been cut off 
and a brake applied has been accomplished 
with an electronic phototube connected 
with an oscillograph galvanometer. In the 
experiment, conducted at the Bridgeport 
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Works Laboratory of the General Electric 
Company, a tiny mirror was glued to the 
armature shaft to reflect a beam at each 
revolution. The galvanometer deflections 
are recorded on film and can be counted. 
Each represents one shaft revolution 


THIS DEMONSTRATOR PANEL is a sche- 
matic representation of a superheterodyne 
receiver and actually operates. The parts 
are mounted in view adjacent to their 
schematic positions on the panel. Multiple 
snap connectors permit opening of each 
coil, condenser, or resistor to simulate ac- 
tual conditions in defective receivers. Cir- 
cuits are in four colors for easy tracing. 
The panel was developed by the Lafayette 
Radio Corporation, of Chicago. 








Each of these air-cooled modulator tubes has a 50,000-watt output 


How Sounds Picked Up by the Microphone 


Are Impressed Upon the Space-Spanning o<, 


Carrier Waves That Made Radio Possible 2. 
By JOHN W. CAMPBELL, JR. 


ITHOUT modulation—the process 
of impressing meaningful varia- 
tions on a carrier wave—we might 


still be in the days of wireless telegraphy. 
High-frequency radiations have the peculiar 
property of spanning space without conven- 
tional electrical conductors. By themselves, 
however, they have only a limited communi- 
cations value; they can send a signal by 
what might be called the turn-it-on, turn-it- 
off method, that is, by code. Even this, as 
shown in the drawing on the facing page, is 
an elementary form of modulation. 

To give radio a real voice, engineers have 
ingeniously combined two forms of electric- 
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ity into a hybrid. Since the 
early days of the telephone, it 
has been possible to translate 
sounds into varying electrical 
currents, send them along 
wires, and then retranslate 
these currents into sounds. 
What modulation does is to 
superimpose on the _ space- 
spanning R. F. waves the com- 
plex patterns of sound-giving 
A.F. waves. One kind of wave 
travels without wires but of 
itself carries no meaning, the 
other reproduces sounds but 
ordinarily requires wires—and 
together they make radio pos- 
sible. 
The current passing through 
a microphone, though constant- 
ly varying in strength, is not 
discontinuous. The R.F. car- 
rier wave therefore can’t be 
interrupted; instead it must be 
varied in exact accordance 
with the A.F. impulses that 
represent speech and music. 
Fig. 1 shows how this is done 
by amplitude modulation. The 
carrier wave has a constant 
frequency, but its amplitude is 
varied from instant to instant 
by the A.F. signal. What ap- 
pears as the outline of the 
wave form is an accurate rep- 
resentation of the impressed 
audio frequency. Another meth- 
frequency modulation, is 
shown diagrammatically in Fig. 
Here there is no variation 
in the amplitude (strength) 
of the carrier wave; instead, 
the message-carrying changes 
are in the frequency of the R.F. signal. 
In a vacuum tube a small change in grid 
voltage causes a great change in plate out- 
put, so that modulating a transmitter might 
seem to be a simple matter. All that would 
apparently be necessary would be to feed 
A.F. signals from the microphone to the 
grid of an R.F. amplifier tube. Actually, this 
would be an extremely inefficient way to de- 
sign a transmitter. To understand why this 
is so, it is necessary to examine for a mo- 
ment the kinds of transmitter amplifiers 
commonly used, and their special character- 
istics. 
Vacuum-tube amplifiers may be of several 
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RADIO ITS VOICE 


different types, of which the commonest are 
designated Classes A, B, and C. Figure 4 
shows the sine wave and circuit of Class A 
amplification, as achieved by two tubes ar- 
ranged in push-pull. 

The latter term, incidentally, describes a 
method of pairing tubes to produce approxi- 
mately twice the maximum plate-current 
swing that either could produce by itself. 
Push-pull is a useful arrangement—fre- 
quently it is the swing of plate current, not 
its amount, which is valuable—and it is 
often employed in Class A, and always in 
Classes B and C. 

Returning to Fig. 4, it can be seen that 
there are several important characteristics 
of Class A amplification. One is that the 
grid draws no actual current from preceding 
stages; it requires only a potential, or volt- 
age. The second is that the grid signal may 
not exceed the grid bias without causing dis- 
tortion. And the third characteristic is that 
a substantial plate current passes even when 
no signal is impressed on the grid. 

Because of this last fact, Class A does not 
afford the maximum swing of which the 


tube or tubes are capable. A greater range 
between the no-signal current and the maxi- 
mum-signal current can be obtained by ap- 
plying so much grid bias that the tube 
passes almost no current when no signal is 
present, and by permitting the signal to ex- 
ceed the grid bias. The result is Class B 
amplification (Fig. 5). 

In Class B the grid draws current when 
the signal voltage exceeds the bias, and one 
or the other of the tubes (Class B is used 
only in push-pull) is always conducting. The 
circuit is so arranged that the signal volt- 
age is inverted before reaching one of the 
tubes; after one tube follows its half of the 
signal and then cuts off, the other begins 
conducting. Class B uses tubes far more 
efficiently than Class A; a pair of 6L6’s, for 
instance, will yield about 55 watts of audio 
power in Class B, compared to about 30 
watts in Class A. 

Class C amplification (Fig. 6) carries the 
same idea a step farther. Here the grid bias 
is made nearly twice the value necessary to 
cut off the plate current, and a grid signal 
which is twice that value is applied. The 
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grid driven so far that every 
electron the cathode can release is sucked 
across the tube. In fact, at the peak of the 
signal, plate current is actually decreased 
for an instant because the highly positive 
grid absorbs a respectable fraction of the 
electrons emitted by the cathode 

Class C amplifiers produte 4 very ragged 
output because of this dip in plate current, 
and because, due to the high grid bias, the 
plate current is wholly cut off in both tubes 
luring an appreciable part of the cycle. Al- 
though Class C is the most efficient method 
of power amplification in the pair of 
6L6’s already mentioned would give over 90 
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FIG. 4 CLASS A PUSH-PULL AMPLIFICATION 
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watts of R.F. output—its raggedness limits 
it to R.F. amplifiers in transmitters, where 
the resonant tank circuit, like the flywheel 
of a one-cylinder gas engine, helps smooth 
out the periodic surges of energy. 

Earlier, it was mentioned that the most 
obvious way to modulate a transmitter 
would seem to be to apply the signal to the 
grid of an R.F. amplifier tube. The reason 
why this isn’t done is now apparent: the 
output of Class C is.so rough that the trans- 
mitted signal would be badly distorted. Yet 
a transmitter in which modulation could be 
applied at the grid isn’t the answer, since it 
would require for undistorted output the use 
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PLATE MODULATION (A.M.) 


of Class A or at best Class B amplifiers in 
R.F. stages—an uneconomical way to ob- 
tain a powerful carrier wave. 

Fortunately, the output of a tube can be 
varied by controlling any of the electrode 
voltages—grid, cathode, or plate. In most 
amplitude-modulation transmitters, accord- 
ingly, the A.F. is impressed on the plate of 
the final Class C amplifier. It is not affected 
by the tank circuit employed to smooth out 
the Class C output, since A.F. is unchanged 
in a circuit resonant at radio frequencies. 
From the viewpoint of power required, mod- 
ulation at the plate is a far cry from grid 
control. It takes about half as much as the 
actual output itself to modulate a transmit- 
ter in this manner—-say, 25,000 watts of A.F. 
energy to modulate a 50,000-watt R.F. out- 
put. The extra power required for modula- 
tion at the plate is not wasted, since in 
actual practice it adds to the strength of the 
carrier wave. 

Frequency modulation is a different and in 
Some ways a simpler matter. The A.F. im- 
pulses are applied to the original oscillator 
that generates the radio frequency, and only 
a small amount of power is required. (The 
reason A.F. can be ‘applied at this point, 
rather than on the plate of the final Class C 
amplifier, is that the amplitude does not 
have to be changed, but only the frequency. ) 

Two principles are ingeniously used in 
achieving frequency modulation. In a res- 
onant circuit, the current in the inductance 
lags the voltage by 90 deg., and a vacuum 
tube coupled to the circuit is also capable of 
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producing a current that lags the voltage by 
90 deg. The tube can therefore act in the 
tuned circuit exactly as an inductance 
would. In practice, a polygrid tube is used, 
with the lagging current established by the 
first grid and the amplitude of the current 
controiled by the second. Thus if A.F. is fed 
to the second grid, the amount of lagging 
current varies with the audio signal. Since 
the effect in the tuned circuit is as though 
the inductance were being varied, the oscil- 
lator frequency will faithfully follow the 
audio signal. 


In big transmitters the modulating unit is highly 
important to signal quality. Below, an air-cooled 
modulator tube of new design is installed in KDKA 


' 
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Servicing Your Radio 


ESIDUAL or “field” hum in a small 
R speaker is caused by ripple voltage on 
the field winding. In an automobile receiver 
it comes from the transients on the field- 
supply line caused by the vibrator in the 
power supply. This hum cannot be filtered, 
and although in some cases it may be pos- 
sible to readjust the “hum-bucking” coil 
that is wired in series with the voice coil, it 
may be more convenient to smooth the field 
ripple in the following manner: 

Wind a number of turns of heavy, tinned 
wire about the field coil, The size of the 
wire is not important except that it should 
be as large as is convenient to handle. Put 
on aS many turns as possible, being careful 
not to break through the paper insulation 
that covers the field coil, as this may cause 
a field short. It is not necessary to insulate 


Homemade Tuning Wand Helps 
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SPEAKER HUM 


the auxiliary coil from the frame of the 
speaker (Fig. 1). Solder the turns to- 
gether, as shown in Fig. 2, thus creating an 
effective single shorted turn (Fig. 3). 

This shorted turn acts as a shading ring. 
which decreases the inductance of the field 
while increasing its reluctance. It behaves 
similarly to a shorted turn in a power trans- 
former and tends to resist the collapse of a 
magnetic field as the ripple current passes 
through a cycle. This maintenance of a 
constant field will reduce ripple hum, and 
the lower the resistance of the shorted turn, 
the less the fluctuation of the field current 
will be observed. 

The method is not a cure-all, nor a substi- 
tute for filtering. Although it works on an 
automobile speaker as well as on a home 
set, the effect is more noticeable on the 
bench than when the speaker is back in the 
car.—-GEORGE O. SMITH. 


in Aligning Receiver Oscillator 


IN RECEIVERS where the oscillator and 
R.F. coils are not readily accessible for in- 
serting a tuning wand, a strip of photo- 
graphic film, old pyralin dial, celluloid, or 
similar material will serve handily. It 
should be thin enough to pass between rotor 
and stator plates without bending them. 

When alignment is considered good, in- 
sert the strip between the plates of the an- 
tenna and R.F. section. If response increas- 
es, the antenna and R.F. tuning is high, and 
the padding condenser should be decreased. 
Should response fall off immediately, insert 
144” of the strip in the oscillator section and 
turn the gang condenser to full resonance. 
If this gives more output, the oscillator tun- 
ing is high, and the padder should be in- 
creased slightly.—G. O. S. 
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Is Enemy Radio Equal to Ours? 


CAPTURED GERMAN SETS, THOUGH GOOD, ARE BEHIND 
OURS, WHILE JAP EQUIPMENT DATES BACK TO 1930 


. S. ARMY Signal Corps representa- 
UJ tives have had the opportunity to 
study and test a wealth of captured Ger- 
man and Japanese radic equipment. The 
results of their investigations are of real 
interest to all radio listeners and espe- 
cially to hams. 

In general, they have found German 
sets to be five years behind our own and 
Japanese design and construction to be 
nearly 15 years old when judged by our 
own standards. 

The German sets are well built, but 
lack waterproofing and dustproofing. 
They suffer from obviously critical short- 
ages of steel, copper, zinc, mica, quartz, 
and phenolic resin. Copper and copper 
alloys are used solely for contact springs, 
terminals, and other pieces in which low 
resistance is a prime requisite. When 
mica is used, it is usually brown and 
definitely of an inferior grade. 

Despite the shortage of quartz, it is 
employed in an interesting manner in one 
German transmitter. This set has a fre- 
quency-calibration checking device that 





has a range of 27.2 to 33.4 megacycles, and uses a consists of a tiny bar of quartz in a gas- 
dynamotor that draws 4 amps. from a 12-volt battery filled glass container. When the crystal 
is excited at its resonant frequency, the 
gas lights up. If this glow does not ap- 
pear at a pre-established reference point, 


German 5-watt tank transmitter. A self-excited 
oscillator with a single-tube final amplifier, 
operating on 12 volts with a drain of 7.2 amp. 


Below, the German dynamotor that supplies power 
to the tank transmitter. It turns at 3,000 r.p.m. 
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the trimming condensers are manipulated 
until it does 

The shortage of phenolic resin is most ap- 
parent when laminated-plastic resistor and 
condenser mounting strips are used. Be- 
cause the bond applied between the lamina- 
tions is not waterproof, as is phenolic resin, 
the laminations separate when damp. 

Aluminum and magnesium alloys, nickel, 
and tin are used extensively. Plywood and 
hard fiberboard, covered on both sides with 
thin sheets of metal, usually aluminum, are 
utilized for panels, side walls, and covers. 

Instead of mica in ordinary condensers, a 
resin-impregnated paper is used; in com- 
pression-type trimming condensers, a sil- 
vered ceramic material is employed. 

Tube shields are made of various ma- 
terials. The best of them are constructed of 
extruded aluminum or hot-worked mag- 
nesium. Others consist of a molded sub- 
stance on which a thin layer of metal has 
been sprayed. The worst-protected tubes 
have shields that are simply layers of metal 
sprayed directly on the tubes themselves. 

All the parts are marked with terminal 
numbers to facilitate replacement. The wir- 
ing is small and neatly cabled. Dials are 
well machined and accurate. There is little 
backlash. All the sets are designed for mass 
production 

Many of the parts used in Japanese sets 
are copies of equipment sold on the Ameri- 
can distress markets back in 1930. Their 
nonwatertight cabinets have frames made 
of wood. The coil frames are also wood, or 
molded.mud, even in equipment operating 
up to 90 megacycles. Most of the trans- 
formers are unpotted. Crystals, however, 
are usually well designed. They are accur- 
ately ground and are set in carefully molded 
holders. Nameplates are often made of 
sheet ivory with the lettering cut and black- 
ened in the conventional manner. 


Jap portable ——— power-supply unit. 
An exception to the usually poor Jap equipment, 


it weighs only 103 pounds and delivers 914 watts 


Jap direction finder and intercept receiver. Range: 
100 to 2,000 kc. Employing a heterodyne detector, 
three stages of R.F. amplification, and two stages 
of audio amplification, it is comparable to the 
American sets of the 1925 to 1930 period. The loop 
antenna consists of six unshielded turns and has 
approximately 16 sq. ft. of projected surface area 


Italian pedal generator, called Lawn Chair Mark | 


by Americans. It is driven by two bicycle pedals 
while the operator reclines in the canvas chair 
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Starter Repair for Induction Motor 


INDUCTION motors equipped with throw-out mecha- 
nisms of the type shown at the left will not start them- 
selves when the two semicircular sliding plates become 
so badly worn that they no longer make contact with 
the split ring mounted on the end plate. Irregular 
starting may also show that the plates are worn. 

This can be remedied by removing the sliding plates 
and filing the bolt slots longer at the outer ends, as 
shown at the left below. It may be necessary also to file 
a little from the tips. In some cases, turning the plates 
over to utilize the unworn edges is desirable.—-W. E. B. 


Nail Clippers Used in Stripping Wire 


SMALL semicircular notches 
filed or ground in the jaws will 
convert a pair of discarded nail 
clippers into a handy tool for 
stripping insulated or enameled 
wire. Vary the size of the notches 
for wires of different gauge. Use 
care to avoid nicking the wire. 


Pump Motor Adapted for Shop Use 


Motors of about 1/3 hp., designed to run on 115 
or 230-volt single-phase A.C., can often be pur- 
chased from dealers in used gasoline-pump equip- 
ment. These motors are well built, but they re- 
quire some simple conversion for shop use. 
Start by taking such a motor apart and clean- 
ing out all grease and dirt. Then drill several 3” 
holes in each end cap for ventilation. Repack ball 
bearings in fresh grease. Fer continuous opera- 
tion, it is advisable to install an internal fan. Re- 
place any badly worn wiring. A terminal box 
may be built from sheet metal. Solder and tape ; > mene oe 
all joints in the box. A base that can be at- CH\ CLAMP-TYPE 
tached to a bench can be fashioned from heavy me 
angle-iron stock.—HAROLD P, STRAND, 


LEAD 
WIRES 





FEED-THROUGH CORD SWITCHES [ ELECTRICAL] 
SWITCH COVER 


If an appliance is not equipped with a built-in cor 
trol switch, a feed-through switch on the cord may be 
found convenient. Switches rated at 3 to 6 amp. are 
suitable for use on lamps and light-duty appliances 
but for heavier motors, large flood lamps, and the like 
the switch must be at least equal in gating to the cur- 
rent draw 

To install a switch of this type, first select a point 
in the cord at a convenient distance from the appliance 

1 heating pads, toasters and similar appliances, 

THIS CONDUCTOR 18” to 24” from the unit will be most convenient 
iS NOT CUT while on some other equipment grea‘ter distances may 
FRICTION be preferred 
TAPE Carefully cut through the outer braid of the cord 
t the point selected, and push back or cut away this 
covering for a space a little less than the length of the 
switch. Cut apart one conductor only at the middle of 
this part, bare the two ends, twist the strands tightly 
together, and attach the ends under the switch-termi- 
nal screws. Remember to wind the wires under the 
screws toward the right, or tightening direction, on 
the screw shank 
Bind the braid with narrow strips of adhesive tape 
THIS CONDUCTOR CUT ANDO at each end of the switch, lay the wires in the grooves 
BARED ENDS CONNECTED in the switch housing, and fasten the other half of 
UNDER SCREWS the housing in place with the screws provided, 
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Water at the right time and in sufficient quantity 
may mean the difference between success and failure 


How to Conquer Drought 





in Your Victory Garden 


By E. W. LEHMANN 


Head of Department of Agricultural Engineering, 


University of Illinois 


HAT what you put imto-your garden 

bears a direct relation to what you get 
out of it in the way of good crops is never 
more true than in the matter of water. 
Upon how much water your garden gets 
and when may depend its complete success 
or its utter failure. Rainfall alone cannot 
be relied upon in most sections of the 
United States, especially during the hot, 
growing months of July and August. It is 
during these months that droughts are like- 
ly to occur, and it is then that supplemental 
water courts most. 

Experiments conducted at the Illinois 
Agricultural Experiment Station to deter- 
mine the value of irrigation resulted in in- 
creased yields ranging from 22 percent for 
tomatoes to 78 percent for onions. Celery 
and carrots showed increases of more than 
50 percent when they got extra water at a 
time it was needed. 

Simple hosing is often effective enough 
on a small garden. But it is likely to prove 
tedious, for the soil must really be drenched 
if the most good is to be had from the 
watering. Sometimes a light surface wa- 
tering can even do harm by helping the 
soil to bake hard under the hot sun. To 
be effective, the water must soak down to 
below the roots of the growing plants. 

Generally speaking, 1” of water a week 
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will soak down far enough for most plants 
and keep them well supplied. If this is not 


provided by rain, then it is up to you. For 


leafy plants, more water is required. They 
are fast-growing and, in hot spells, may 
need as much as 2” a week. 

Probably the easiest method of supplying 
this additional water is with a sprinkler. 
There are many types on the market, and 
any that will throw a uweavy spray uni- 
formly over the garden area will be satis- 
factory. Let the sprinkler run for an hour 
or so in one part of the garden; then when 
that is thoroughly wet, move it to another 
part. If your garden is too large for this 
to be accomplished in one afternoon, don't 
try to hurry the process; water as much as 
you can in one day, doing it thoroughly, 
and save other areas for succeeding days. 

Many large growers have permanent 


Where the plot is on a slope, ditches between the 
rows will carry water to all parts of the garden 





sprinkling systems installed, either over- 
head or along the ground. Where uniform 
pressure is available and the investment 
warrants it, a system of this kind provides 
the quickest means of supplying -supple- 
mental water to all parts of the garden. 

A homemade adaptation of the perma- 
nent sprinkler system is shown in one of 
the drawings. As recommended by the 
Rural Electrification Administration of the 
U.S. Department of Agriculture, it consists 
simply of a series of wooden troughs made 
from narrow boards nailed in the shape of 
a V and bored at intervals so water can 
drain out on the furrows. The ends of the 
troughs where the water is to be admitted 
should be higher than the others so that 


Overhead troughs in a series to cover all garden 
areas provide a good homemade sprinkling system 


the flow will be sure to reach the far ends. 

Where the garden is on a uniform slope 
and the soil is clay or is sufficiently heavy, 
shallow ditches may be provided between 
rows and filled with water from the upper 
end. This can, of course, be done with the 
hose if there is running water close enough, 
but water can also be wheeled to the heads 
of the furrows in a barrel set in a cart or 
on a sled. When the barrel is in place, the 
bung is pulled out, releasing the water. 

On level and uneven ground, a porous 
hose made of duck, canvas, or denim will 
be found convenient. A pipe line may be in- 
stalled as a feeder along one edge of the 
garden at right angles to the rows and pro- 
vided with tees, or the porous hose can 
be connected to the end of ordinary hose. 

Such a hose suitable for the average Vic- 
tory garden may be purchased, or it may be 
made of 10 or 12-oz. duck. It may he 3” 
or 4” wide and 10’ or 12’ in length, or 
as long as the rows. Sew up one end, as 
shown in a drawing, and attach a hose 
coupling to the other. Hose that is much 
longer than 12’ should be made in several 
weights of material, with the lighter mate- 
rial at the far end. Any porous hose can be 
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Porous hose laid between rows will conduct water 
effectively and let it drain slowly into the earth 


given extra life if it is treated with a pre- 
servative made of 1 part gasoline, 1 part 
kerosene, and 16 parts asphalt paint. 
Attach the coupling to the garden hose 
or to one of the tee connections of a pipe line, 
plugging the tees not in use. Let the water 
flow until the ground adjacent to the por- 
ous hose has soaked up all it can; then cut 
off the supply, move the hose to another 
row, and wet that ground thoroughly. 
| After any type of wetting, including rain, 
the surface of the soil should be cultivated 
into a fine mulch as soon as it is possible 
to work it without stirring up mud. A fine 
“dust mulch” helps to prevent excessive 
evaporation and conserves the moisture. 
While uniform water pressure, such as is 
available from city water mains, is desir- 
able, electric pumping units give good re- 
sults with most sprinklers. Nozzles for 
both portable and permanent types should 
be selected to operate at a pressure in keep- 
ing with the pump, and their discharge 
capacity should be slightly less than that 
of the pump. Where the pumping unit has 
to supply water for the household and other 
purposes and has a limited capacity, the 
water may be put on the garden in the 
evening after the pump has taken care of 
the other needs. 


Here is how a porous hose is made. The coupling 
end is attached to a pipe tee or to a garden hose 
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Ye" doweling, six screws, and two 
vacuum cups make this handy rack. A few drops of 
glycerin under each cup will prevent its loosening 
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BRACE PIECE CUT FROM 
I"x 6" BOARD AND ATTACHED 
FIRMLY TO LEGS 








For the small room, in which a desk of regular 
size is too big, this writing table is ideal. 
It may also be used as an end or serving table. 
Use |" stock for the legs, top, and brace piece. 
A colored-lacquer finish or a stain and varnish 
to blend with other furniture will be suitable 


Two flat clothespins 
provide a neat holder 
for the dustpan and 
dust brush. Screw the 
clothespins to a door 
or wall. The dustpan 
slides into place, as 
shown at right, while 
the dust brush rests 
atop the pan, held in 
place by the handle 
and the door or wall 























If the rubber ring on the upper 
section of your coffee maker is 
worn, cement a heavy rubber 
bond over it. To insure a good 
seal between the bowls, moisten 
the band before assembling them 
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When the element in your toaster 
burns out or breaks, a temporary 
repair may be effected by using 
a paper clip to bring the broken 
ends together. Be sure the clip 
doesn't touch the adjacent wires 


Snap clothespins make good clips 
for holding bills or popers. A 
pin can be finished in one color 
and its spring in another. The 
labels are made of paper, glued 
on and varnished for protection 
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THE HOME SHIPSHAPE 





ADO HOUSEHOLD 
AMMONIA TO WATER 











Steel wool may be protected from 
rust in a jar where it can be 
kept under water to which has 
been added a teaspoonful or so 
of ordinary household ammonia 


To keep an uncleaned paintbrush 
soft overnight, slip it into a 
cellulose-film food bag and seal 
by twisting the neck of the bag 
tightly about the brush handle 











Small tools such as pliers and 
screwdrivers may be conveniently 
kept at hand on the shop bench 
by racking them in an ordinary 
round glass-block flower holder 





Reclaimed-rubber garden hose 
may kink at its faucet end, caus- 
ing a leak. To prevent this, lash a 
screen-door spring to the hose 
and fasten to a stake, as shown 
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If the tapered square shaft socket in the plastic 
agitator of your washiag machine has worn so that 
the agitator slips, drill and tap four holes, two 
Ya" down from the top of the head and two at right 
angles to the first two, 1%" down from the top. 
Then secure the agitator with hollow-head screws 
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‘When painting the edges and ends of a wood picket 


fence, try using a shoe-polish dauber. Not only © 
is it easy to use, but it does a better job than © 
a regular paintbrush, which may thus be conserved | 
and used only on the wide front and back surfaces 7 



































EXPERIMENTS YOU CAN MAKE AT HOME SHOW HOW METHODS 


BY KENNETH SWEZEY 


LTHOUGH lone masterminds of 
crime detection still flourish 
in mystery magazines and novels, 
most crimes of today are solved by 
anonymous experts in up-to-the- 
minute laboratories. Armed with mi- 
croscopes, spectroscopes, chemical 
reagents, and invisible light, these 
scientific sleuths, working with the 
FBI, Army and Navy Intelligence, 
and state and municipal police de- 
partments, are continually outwit- 
ting even the smartest of criminals. 
Some tricks used by the chemi- 
cal detectives are so delicate that 
they require a microscope and an 
analytical balance, but there are 
many ‘interesting tests which may 
be performed with simple chemicals 
and equipment in the home labora- 
tory. 

Arsenic is a favorite poison with 
many storybook murderers. One of 
the simpler tests for it is the Gut- 
zeit method. Set a glass tube, 
stoppered at its lower end, on top 
of a stoppered flask. To tie the 
assembly together, run a smaller 
glass tube through the two stop- 
pers. Into the larger tube put, first, 
a small, loose wad of cotton wool; 
then add several crumpled sheets 

In testing for arsenic, heat a sample as shown. If arsenic Of filter paper, loosely packed. To 
is present, gas will color the filter-paper cone at the top absorb any hydrogen sulphide gas 


Hidden fingerprints turn dark brown in color when Test a spot suspected of being blood by putting 
inverted over the vapors from a strong, boiling on it hydrogen peroxide and *hen benzidine in 
solution of iodine in potassium iodide and water glacial acetic acid. Blood will turn bluish green 
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that may form as a by-product, moisten the 
filter paper with a saturated solution of lead 
acetate. Place a cone of filter paper, which 
has been soaked in a solution of mercuric 
chloride and then dried, in the top of the 
larger tube. 

To carry out the test, put a piece of pure 
zinc in the flask and add about 30 ml. of 
arsenic-free hydrochloric acid, to which 
several drops of 15 percent cuprous chloride 
solution have been added. Heat the flask 
gently unfil a reaction starts; then remove 
the flame, as the reaction will continue with- 
out further heat. If the filter-paper cone is 
not discolored after several minutes of 
operation, none of the reagents contains 
arsenic. Once sure of this, add a speck of 
some arsenic chemical to the solution in the 
flask and continue the reaction. The cone 
will soon show color, ranging from light 
yellow to orange brown, depending upon 
the amount of arsenic present. This color 
is made by the gas arsine, which is created 
by the generation of hydrogen in the pres- 
ence of arsenic. (CAUTION: Use a tiny 
amount of arsenic in the second part of the 
test, and do not breathe the gas.) 

Fingerprints, the most popular means of 
identifying a person, are transferred to 
objects by the fats, fatty acids, sodium 
chloride, and other chemicals exuded 
through the pores of the fingers. Perhaps 
iodine vapor is the simplest method of mak- 
ing such prints visible, especially if they 
are on paper. Prepare a strong solution of 
potassium iodide in water and dissolve as 


For establishing the approximate age of ink, put 
a drop of watered oxalic acid on a portion of the 
writing. Fresh ink will spread more than old ink 





SYMPATHETIC (INVISIBLE) INKS 





Ink Developer Color 





Heat 
Heat 
Gentle heat 
Potassium fer- 
rocyanide 
Cobalt nitrate 
Ferric chloride 


Black 
Black 
Blue 
Brown 


Sulphuric acid 
Nitric acid 

Cobalt chloride 
Copper nitrate 


Blue 
Red 


Oxalic acid 
Potassium thi- 
ocyanate 

















many iodine crystals in it as you can. Make 
several fingerprints on paper and hold the 
paper, print side down, over an evaporatin:: 


» dish in which a little of the iodine solution is 


boiling. The prints turn dark brown. 

A brown spot, which you think may he 
blood, can be chemically tested to make 
sure. Prepare a saturated solution of benzi- 
dine in a’small amount of glacial acetic acid. 
Moisten the stain with a drop of water and 
transfer a bit of it to a clean piece of blot- 
ting or filter paper. Add several drops of 
household hydrogen peroxide to the spot on 
the paper and then several drops of the 
benzidine solution. A bluish-green color will 
develop if the substance is blood. 

Illegally altered documents are often a 
problem, with chemistry providing a means 
of detection. One method involves this sim- 
ple test. Most inks contain a tannate of 
iron, with a dye that gives added color. 
After a document has been written with such 
an ink, slow oxidation of the tannate takes 


Potassium iodide, iodine, and sodium and aluminum 
chloride make a universal developer for invisible 
ink. Other developers are listed in a table above 
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Common metal salts can quickly be identified with the help 
of the three chemicals shown above. An aqueous solution of 
metallic salt is divided among three test tubes; then a few 
drops of one of the identifying chemicals are added to the 
first test tube, a few drops of another to the second, and 
a few drops of the other to the third. The color reactions 
ore then compcred with those listed in the table below to 
identify the unknown metallic salt used in this experiment 


CHART OF COLOR TESTS FOR COMMON METALS 





Metallic Ammonium Ammonium Potassium 
Salts Carbonate Sulphide Iodide 





Silver White Black White 
Lead White Black Yellow 
Copper Blue Brown Light brown 

Mercurous Black White Olive 
Mercuri White Black Red 
Ferrous Dirty white Black 

Ferri Brown Black 
hen writing done in ordinary ink (Fig. 1) is Aluminum Whit White 
leached out with common ink remover (Fig. Chromium Green Green 

), only the color disappears. The iron salt left Nickel Green Black 
comes visible after being pressed by a piece 

# blotter treated with potassium ferrocyanide 




















place. Finally another tannate is formed most any secret writing visible can be made 
which contains more iron. This new com- by dissolving 4 grams potassium iodide, 
pound strongly resists solution in water or 1/10 gram iodine, 5 grams sodium chloride, 
weak acids 3y virtue of this chemical 4 grams aluminum chloride crystals (do 
change, it is easy to tell whether such an not use the anhydrous form), and 3 ml 
ink is new or relatively old. Apply a drop glycerine in 50 ml. water. Apply this spar- 
of a 5-percent solution of oxalic acid to the ingly to the paper with cotton wool. 
ink to be tested. If the ink is fresh, the Although bleaching solutions, or ink 
color will quickly run. As its age increases, eradicators, may make ink writing com- 
the tendency to run will diminish. The color pletely invisible to the unassisted eye, they 
in iron tannate ink more than six years old do not fool the chemist. All they remove is 
should not run at all the pigment; the iron base of the ink re- 
Invisible or “sympathetic” inks are still mains in the paper. It can be made visible 
important weapons of the spy. All consist again by chemical means. 
of chemical solutions that are made visible Bleach out some ink writing and prove it 
by applying heat or, if heat produces noth- to yourself. If you have no ink eradicator, 
ing, by treating with other chemicals. A a little household bleaching solution having 
few common invisible inks, each with its a chlorine base will do. After the paper has 
method of development and final color, are dried, press a strip of blotting paper, 
listed separately in a table moistened with a solution of potassium 
A universal developer that will make al- ferrocyanide, tightly against the eradicated 
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writing. The ferrocyanide will react with 
the iron salt still in the paper, making the 
ink again clearly visible. 

Often the dust on a suspect’s or a victim's 
clothing will identify his habits or occupa- 
tion. Because the available dust is generally 
so minute, its analysis is really a job for the 
microchemist. He first carefully examines 
the dust with a microscope, heats it next in 
a crucible to burn away any organic ma- 
terial, and then tests the residue for in- 
organic chemicals. 

Some useful tests for salts of metals made 
in this connection involve interesting color 


Americas Favorite Gun 


more than five shots for use as a hunting gun. 

The Army asked for a five-pound gun 
with an effective range up to 300 yards. 
After tests of seven that were offered, the 
Winchester model was adopted. By ef- 
fective range, the Army means that you 
can hit a man at that distance. 

The accuracy of the .30 carbine can be 
judged by the following table showing its 
extreme spread in a test at Aberdeen Prov- 
ing Grounds: 

Range Spread 
100 yards 2.2 inches 
—_— .” 7 se 


300” 7.6 


400 11.2 
500 16.3 

Since the carbine was developed as a sub- 
stitute for a pistol, it is hardly logical to 
compare its accuracy and penetration with 
that of high-powered rifles. The gun itself 
weighs a little over five pounds, which is 
not much over half the weight of the 
Garand. The cartridge is a peewee as com- 
pared with the Garand and Springfield am- 
munition, even though all are of .30 caliber. 
It ws designed that way for very good rea- 
sons. The troops who use the carbine are 
generally loaded down with a lot of things 
besides their guns. They need a light gun 
and light ammunition. The carbine car- 
tridge itself weighs just half as much as 
the Garand ammunition, which means that 
the men who use it can carry a good many 
rounds. 


One of the features that endear the car- 


bine to service men— its automatic firing— 
makes hardheaded sporting-gun experts 
skeptical about it as a game piece, for it is 
a fact that hunters have not taken kindly 
to automatic rifles in the past. There have 
been good automatics on the market for 
many years, but they have never become as 
popular as the old reliable lever and bolt- 
action rifles of song and story. There is 
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changes. These can readily be done at home. 
You need solutions of ammonium carbonate, 
ammonium sulphide, and potassium iodide. 

To make a test, dissolve a speck of some 
metallic salt in water. Put a little of this 
sample into each of three test tubes. Add 
several drops of the ammonium carbonate 
solution to the first tube, ammonium sul- 
phide to the second, and potassium iodide to 
the third. A different colored precipitate 
will form in each tube. The combinations of 
color vary, depending on what metallic 
salt has been used, as indicated in the table 
on the facing page. 


(Continued from page 87) 


wide difference of opinion as to why this 
is so. Some say it is because the auto- 
matics are not as accurate, some that they 
are not as well-balanced and smooth-han- 
dling. Some hunters heartily dislike the 
slam-back action of the autoloading mech- 
anism. 

This last-named objection, at least, has 
been nullified in the .30 carbine, and the 
secret of its soft-feeling recoil doubtless is 
in the gas-and-spring operation of the re- 
loading mechanism. Like the Garand, it 
utilizes gas pressure from within the bar- 
rel, which is admitted to a cylinder through 
a small opening. But it departs radically 
from the Garand’s design, too. The gas 
port on the Garand is an inch and a half 
from the muzzle; on the carbine it is five 
inches in front of the breech.. 

The designers of the carbine placed the 
port far back for the reason that they had 
a relatively light charge of fast-burning 
powder with which to work, and gas pres- 
sure is greatest near the breech, diminish- 
ing rapidly toward the muzzle. The result 
of this experiment was highly successful, 
suggesting that the Garand might be im- 
proved by moving the gas port farther back. 

Without its specially designed cartridge, 
the carbine could not have achieved its 
great success as a fighting weapon. The 
110-grain bullet leaves the muzzle at 2,000 
feet per second, a velocity that compares 
quite favorably with that of higher-powered 
loads (in the .30 '06, it is 2,700). This speed 
is obtained with a special powder in the 
form of extremely small balls. (P.S.M., 
Dec. '43, p. 92.) A high velocity is obtained 
for a relatively shcrt range, and that is 
what the carbine is designed for—quick and 
deadly action at close quarters. This is not 
a characteristic especially to be desired in 
a big-game gun. Hitting power and ac- 
curacy at long range are the qualities the 
big-game hunter wants above everything. 
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Alcohol Handles 1000 Jobs ‘continua trom page 133) 


and replaced by an atomic combination, or 
radical, of oxygen and hydrogen. Theo- 
retically, this is simple. But it is not so easy 
in practice. To produce an alcohol, chem- 
ists are often forced to use roundabout 
methods. 

Synthetic alcohol can be made from by- 
product hydrocarbons of coal or petroleum 
gas. Between 60 and 75 million gallons a 
year are now produced this way. There is 
enough ethylene gas available to synthe- 
size all the alcohol that America needs, but 
the construction of new synthetic plants 
would require metals and machinery that 
cannot be spared immediately. Most of our 
war alcohol, consequently, has been pro- 
duced by the ancient process of fermenta- 
tion 

Any vegetable material that can be 
changed into a simple sugar can be fer- 
mented by yeast into alcohol. But different 
raw materials must be handled differently, 
and this was one of the problems that con- 
fronted American scientists when substi- 
tutes were sought for blackstrap molasses. 
Even wood, straw, or other cellulosic ma- 


terial can be partly changed into fermenta 


ble sugars now. 

When the yeast, which is. grown under 
carefully controlled conditions, is added to 
the sugar, fermentation proceeds for two 
or three days, during which the sugar is 
broken down into alcohol and carbon di- 
oxide. Fermentation stops when the con- 
centration of alcohol in the mash, known as 
“distillers’ beer,” reaches seven to nine per- 
cent. Additional concentration is achieved 
by distillation 

If the antifreeze alcohol ever boiled out 
of your car radiator, leaving the water be- 
hind, you have had a lesson in fractional 
distillation. Alcohol boils at 78 degrees cen- 
tigrade; water boils at 100 degrees C. When 
they are mixed, the boiling point may be 
between 85 and 90 degrees. Although the 
vapor contains both alcohol and water, it is 
richer in alcohol than the parent mixture 
Passing this vapor over surfaces cool enough 
to condense the water but not the alcohol 
turns back much of the water, leaving a 
vapor of nearly pure alcohol. 

New and vastly more efficient methods of 
producing alcohol have been developed re- 
cently. By a flash-conversion process, for 
instance, grain mash now can be cooked in 
four or five minutes in relatively compact 
vessels. Formerly, it had to simmer for 
many hours in enormous kettles. Both time 
and strategic materials have thus been saved. 


The next step, the changing of starch into 
fermentable sugar, has been shortened to a 
mere 40 seconds by raising temperatures 
and pressures. This new process is also re- 
ported to obtain an additional tenth of a 
gallon of alcohol from each bushel of grain. 

The big, continuous stills of a modern al- 
cohol plant are much more complex than 
the retorts of alchemists. “Distillers’ beer” 
is admitted at the top of the first of two tall 
towers. Steam rushes up from the bottom 
and vaporizes part of this beer. The vapor 
is then condensed into “high wine.” 

This, in turn, is vaporized and passed up- 
ward through perforated metal plates, or 
piles of hollow brick tiles, in the second, or 
rectifying, tower. Most of the water in the 
mixed vapor condenses on these plates or 
tiles. The almost pure alcohol vapor then is 
finally condensed and allowed to flow out 
through a glass-enclosed “tail box,” where 
its proof can be constantly checked with hy- 
drometers. 

Under Department of Agriculture super- 
vision, pilot plants to provide the basic 
knowledge needed for the construction of 
full-scale wood-waste distilleries are oper- 
ating now in Michigan and Tennessee. Un- 
til recently, the chief obstacle to the use of 
wood was the immense amount required to 
keep a fair-sized alcohol plant going. The 
best American process yielded only about 
20 gallons of alcohol from a ton of wood. 
But that ratio has been more than doubled 
by a German process that is now available 
for use in this country. 

At one time there were only nine U. S. 
mills big enough to support a 1,000,000-gal- 
lon-per-year alcohol-hydrolysis plant oper- 
ating on the old basis. Now, because the new 
process requires less than half as much wood, 
there are 73 mills that can support such 
plants, and it is estimated that such plants 
could produce 500,000,000 gallons a year. 

The waste liquors of sulphite paper-pulp 
production already are being used com- 
mercially. Sugars are produced from the 
cellulose of the wood as a by-product of the 
pulping operation. About three fourths of 
these sugars are fermentable by ordinary 
yeasts, and about 18 gallons of alcohol can be 
obtained as a by-product of each ton of pulp. 

At the Thorold plant of the Ontario Pa- 
per Company in Canada, more than a mil- 
lion gallons of alcohol for butadiene will 
pour through the condensers this year 
alcohol to help fight a mighty war, and con- 
jured up by chemical magic from waste. 
KENNETH M. SWEZEY. 


POPULAR SCIENCE 





How Planes Smash Bottlenecks (Continued from page 103) 


had still been in the last phases of organiza- 
tion for this particular job when our air 
force began its first missions designed to 
whittle down the enemy’s air defenses and 
gain air mastery. Now it is moving in, 
being assigned sectors, getting set for its 
turn in the big show. And now our airborne 
troops are at work; paratroopers are getting 
in behind the enemy’s lines, completing the 
job of disrupting communications and sup- 
port, rounding out the task of isolating the 
area. 

Things are getting hot. Bombardment 
tempo increases. The enemy must be knocked 
off balance, and kept off balance if possible. 
He must have no rest, no chance to bring 
up support. Yet he must be kept in doubt 
about where the major blow will fall; so 
diversionary attacks are made, not only in 
this area but in other areas perhaps far 
away. 

We reach the hour of attack. Artillery 
has been supplementing air action. Now 
both armored forces and infantry begin to 
move. They are soon in the zone of con- 
tact. The battle is joined. 

Ideally, our air force will have softened 
up all enemy strong points. Actually, some 
of those points will have escaped or will 
have been reconstituted before our land 
forces strike them. That means trouble. It 
means that new support must be given, 
quickly and in overwhelming strength. 

This time we have three hot spots where 
the land advance is seriously endangered. 
A tank concentration at Point M is holding 
up the attack; at Hill K there is an in- 
stallation that is knocking our attacking 
tanks galley-west; at Point X we have run 
into a knot of brand-new machine-gun nests 
of concentrated strength. Hill K seems to 
be the most critical of all, for unless our 
tanks get through there, we shall be held 
up all along that sector. The enemy tanks 
at Point M are next on the list; if they 
should break through instead of merely 
holding, they could raise the very devil be- 
hind our lines. Point X is only potentially 
critical, for it can be enveloped from the 
flanks. 

Word flashes to a skip-bomber unit to go 
after Hill K. They can go in with bombs 
that will smoke up the place long enough 
for our tanks to get past, and they can fol- 
low with “frag” bombs, which will soften up 
the place for infantry attack. And word 
goes to another field for both skip bombers 
and strafers to go after those enemy tanks 
at Point M, and to come back over Point X. 
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We wait, and watch the reports from 
other sectors. No unusual trouble. Point X 
reports in, more insistent, and is told to 
hold on, help is coming. Point M reports a 
break-through threatened by those enemy 
tanks. But Hill K soon reports our own 
tanks moving on up the valley, enemy guns 
blanketed by WP smoke and firing wild. 
We draw a deep breath of relief. But Point 
X reports that pressure is severe and it will 
be necessary to fall back. Tanks have come 
up and are attacking through machine-gun 
nests—enemy tanks. 

We have no fighters available for rein- 
forcement there. Word goes to medium 
bombers, one unit of which is just back 
from a forward mission: “Strafe, bomb, and 
halt enemy tank attack at Point X.” A 
fighter unit detailed to strike at Point X as 
a secondary mission is ordered, instead, to 
proceed to Hill B, which has just reported 
trouble. 

The attack moves on.... 

That is the pattern, as it was worked out 
under fire, in Africa, in Sicily, in Italy, in 
the Pacific. Air support, as we once knew 
it, is but a part of the picture. Now all 
branches are co-ordinated in one over-all 
plan. It calls for the utmost in co-operation, 
and it provides the maximum of flexibility. 
It gets results. 

The setup is the logical result of the new 
conception of air power. Many of its details” 
were worked out at the Air Force Tactical 
Center in Florida, not by air men alone but 
by men from all branches, who sit down 
together there and learn how best to uti- 
lize everything in the arsenal—air, ground, 
artillery, sea, and all overlapping forces, 
Problems were set up and run through, 
with high officers from all branches work- 
ing together and learning how best to co- 
ordinate the various forces. 

The new system was tested under the most 
difficult field conditions that could be simu- 
lated here at home. At each stage of its 
development, reports were sent to field com- 
manders in active theaters. Their reports 
came back, and often the officers them- 
selves, to confer, consult, and advise. 

Out of tactics came developments in basic 
strategy, and thus the whole program was 
integrated. So if you seem to see parallels 
between tactics; and broad strategy, you are 
not seeing things in the dark. You are see- 
ing the broad doctrine in action. Com- 
bined operations are no longer confined to a 
landing force. All our operations now are 
combined operations. 








Fighting at 425 M.P.H. 


cannon. Americans didn’t go for it especial- 
ly, although they did take it in a dive- 
bombing version known as the A-36 In- 
vader, which did fine service in the African 
and Sicilian campaigns. 

The British liked the Mustang tremen- 
dously, and it was their idea that it should 
be fitted with the Rolls-Royce engine, which 
the British (not without reason) consider 
the outstanding mechanical phenomenon of 
our time. 

Thus it was that the new Mustang was 
fitted with the Packard version of the 
Merlin engine in the latest type—-with a 
two-stage supercharger making it the equal 
of any aircraft in high-altitude performance. 
This engine has a confessed horsepower 
rating of 1,520, and gives the plane maxi- 
mum effectiveness three miles higher than 
any earlier P-51. But it is still good close 
to the ground, as evidenced by the sudden 
emergence of Lt. (now Captain) Don S. 
Gentile as a leading ETO ace with 27 
planes destroyed, a half dozen of them on 
the ground. 

The P-51 is 32 feet three inches long, 13 
feet eight inches high, and weighs 9,000 
pounds. It has a wing span of 37 feet and a 
tail span of 11 feet 10) ifichés. Its wing 
area is 233 square feet. To handle its tre- 
mendous power it has a four-blade pro- 
peller, 11 feet two inches in diameter. 

The new Mustang soon demonstrated its 
ability to outclimb, outrange, and outma- 
neuver any German aircraft. In three con- 
secutive raids the Mustangs shot down 30 
Germans without a loss. Jerry does not 
like to tangle with them. 


IV 


tecently North American was permitted 


to announce that the Mustang, with a 
published speed of 425 miles an hour, is 
the fastest aircraft on earth—-capturing this 
rating from the twin-engined British Mos- 
quito, 

Various factors in the new version con- 
tribute to this speed. One of these is the 
exhaust ejectors at the side of the engine 
cowling, which are worth 200 or more horse- 
power in propulsive effect. Even more im- 
portant is the redesigned cooling system, 
which gives the airplane its characteristical- 
ly fat belly 

This radiator cowling is set far back, 
so that the entire front end of the airplane 
is very clean, striking undisturbed air. But 
especially important is the fact that this 
system is so designed that air passing over 
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the radiator and expanded by heat is ejected 
through a much smaller flap opening at 
the rear. This use of the principle of jet 
propulsion recovers 80 percent of the power 
lost through drag of the cooling system. 

As for the engine, which also has a lot 
to do with it, let me tell you the story of 
one of Howard's flyers: 

Lt. Clayton K. Gross, of Spokane, Wash., 
has been shot at plenty, which is why his 
Mustang is called “Live Bait.”" But worst of 
all was the day coming back from Frank- 
furt, when suddenly his wing man was gone 
and there behind him were four Focke-Wulf 
190’s roaring in to complete the kill. 

Gross went right through the gate into 
the kitchen. He did a split S to the deck 
and stayed there, with his throttle on the 
fire wall. 

He soon lost his pursuers. But the next 
40 minutes-——tearing through telephone 
wires, clipping the tops of trees, skimming 
housetops, dodging windmills at more than 
400 miles an hour—were the loneliest of his 
life. 

The trip was eventful. At one point Gross 
was suddenly enveloped in a grinding, blind- 
ing flash and shower of sparks. His Mustang 
had ploughed through a set of high-tension 
wires. But it never faltered. Once he ran 
into six Focke-Wulfs and thanked fortune 
their wheels were down for landing. 

When he had gone into the kitchen—that 
is, into a turning dive with everything on— 
he had pushed the throttle as far as it would 
go, past the gate, the maximum military 
power. You are permitted to go to a “war 
emergency” manifold pressure for five min- 
utes. But as Gross came in to circle his 
home airdrome, he realized he had been 
against the fire wall all the way. This 
Packard-built Rolls-Royce Merlin engine had 
been pulling “war emergency” for all of 40 
minutes. And she was still doing it like a 
sweetheart. 

This Mustang had come back with its air 
scoop, under the belly, half torn off, with a 
yard length of %-inch high-tension cable 
embedded in the radiator. But what really 
made the ground crew bug-eyed was the 
engine and what it had stood. 

Lt. John Konopka, who :nothers the Mus- 
tangs with passjonate zeal, drained the oil 
and strained it, hunting for metal chips. He 
had the crew tear the engine down and re- 
assemble it, gave it an hour’s slow flying, 
drained and strained the oil again. Not a 
chip or sign of wear. Everything perfect. 

“Boy!” said Konopka. “That Merlin may 
be English, but it sure is some engine!" 
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Finish Fight z 


T’S a hard-hitting brute—this dual-purpose 
5-inch gun. It’s the kind of fighting tool 
needed to smother enemy fire power, to give 
our men a life-saving advantage when the going 


vets tough. 


We cannot take credit for all of it. This big 5- 
incher was designed by the U.S. Navy, and its 


production is a tribute to the cooperation of 


thousands of workers and several companies. 


But as we see it come down the Fisher assembly 
lines, we get a thrill of pride out of the work 
we have done on it. It’s proof that Fisher crafts- 
manship has once more been pointed right, 
has once more registered a hit on the produe- 
tion target. 


Whether it's bombers, fighting planes, tanks, 
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free 


o The Army-Navy “E"’ flies above four Fisher Body 
y Hants for excellence in aircraft production and 

I I 
from two others for tank production, while the Navy 


E,”’ with four stars, is flown by still another 
Fisher Body plant for its naval ordnance work. 


anti-aircraft guns, delicate flight instzuaments 
or other armament to be built — Fisher crafts- 
men are on the job till they get it ironed out. 
That goes for some very rugged problems put 
up to us by the men who do the shooting. And 
in this fight to the finish, we intend to stay 
right in the middle of such things until the 
final bell rings. 
Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 
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Repair- Yard Miracles 


Glittering in the Sun.”’ She has survived at- 
tacks coming from both above and below the 
water. 

A Nazi submarine commander thought he 
had her number when he espied her travel- 
ing in convoy in mid-Atlantic nearly four 
years ago. “Before we were even attacked,” 
says the tanker’s captain, “we heard the 
Germans report on the radio that they had 
sunk the whole convoy.” The Solfonn and 
other merchant ships were saved that time 
by the Jarvis Bay, the armed raider that 
gained renown by tackling and routing a 
German pocket battleship. The next spring, 
off the coast of England, the Solfonn found 
herself under attack by the Luftwaffe. The 
Nazi planes just barely missed her with 
their bombs. 

It was the rocks off southwest Africa 
that finally made her a challenging and 
memorable case for the ship surgeons. She 
was running with empty tanks from Cape 
Town to Durban to pick up a new cargo. 
She had orders to hug the coast because of 
submarines. The African shore was com- 
pletely blacked out and the Solfonn lunged 
into “the graveyard of ships” near Bird 
Island. There her bottom was ripped to 
shreds. 

“I was asleep when it happened,” her cap- 
tain recalls. “I heard a big crash and 
thought we were torpedoed. It knocked me 
out of bed, and it felt like the whole ship 
was falling apart. 

“We sent to Port Elizabeth for assistance, 
but it took eight hours for help to arrive. 
Meanwhile we got help from a small freight 
er. She tried to keep the stern up, but 
couldn't keep position because of the cur- 
rent. We had the air pressure on and were 
using the engine to try to get off, bumping 
against hard rock all the time. 

“It was the air pressure from the tanks 
that saved us. We were actually floating 
on air, and if we’d been a freighter we would 
never have come off.” 

Tugs came out from the mainland and 
tried in vain to free the Solfonn. All but 
10 men were taken off her. The captain ex- 
pected her to buckle and crumble away in 
another two hours. Then the Solfonn sud- 
denly and surprisingly freed herself, “‘quite 
smoothly, just like the launching of a new 
ship.” 

They took her to the Cape of Good Hope, 
where she waited six weeks for a berth in 
Simonstown. It was impossible to rebuild 
her there, so they just gave her first aid. 
They put four longitudinal girders and some 
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new plates and brackets into her, then, flood- 
ed her leaking bottom with from three to 
four feet of cement and reinforced concrete. 
Thus mended, the Solfonn crept from the 
southern tip of Africa to Baltimore for a 
major operation. 

Before she could be put into the 20,000- 
ton floating dry dock used as an operating 
table there, a diver had to go down and ex- 
amine her underside. When all possible ob- 
structions had been noted, she was eased in 
and raised out of the water. 

Six hundred tons of concrete then had to 
be dynamited out of her. It was extremely 
delicate work, partly because of the intri- 
cate arrangement of heating coils and ma- 
chinery in her, and also because of the ne- 
cessity of keeping her securely and evenly 
at rest on keel blocks. She was so badly 
damaged that she might easily have toppled 
over and wrecked the dry dock. But transit 
readings were taken from time to time to 
note any shifting or settling of the hull, and 
she was repaired section by section. 

It took 1,000,000 pounds of shell plating 
and 1,500,000 pounds of internal steel to 
make a new woman out of the Solfonn. The 
general superintendent of the yard, who had 
been rebuilding ships since 1906, called her 
the biggest repair job ever undertaken in 
any of the huge yards near Baltimore. 

She’s back in service now, apparently as 
unsinkable as the legendary Flying Dutch- 
man, but always making port. 

“This is a war of ships,” Rear Admiral 
E. S. Land, chairman of the Maritime Com- 
mission, and the War Shipping Adminis- 
trator, has emphasized. The ships that were 
kept plowing the seas despite the enemy’s 
attacks helped make possible the American 
advances against the Japanese and the in- 
vasion of continental Europe. 

Long before D-day, the command of an 
American naval hero—“Don’t give up the 
ship!""—became the motto of the men in 
the repair yards as well as the men at sea. 
Three dozen skilled trades are involved in 
ship construction, and many more often have 
been necessary to salvage a ship and send 
it back to sea. 





The September issue of POPULAR SCIENCE 
MONTHLY will be published on August 30, 
and subsequent issues will appear on or 
about the first of the month indicated on the 
cover. 




















| Power 


On railroads Fluid Power is used for every- 
thing from blowing the whistle to stopping 
the train, And it is only with Fluid Power 
that all brakes can be controlled from the cab. 

Fluid Power is transmitted through tubes. 
Brake pressure is delivered to every car with- 
out shafts, gears, belts or pulleys. 

This method of providing force where it is 
needed has many advantages. With Fluid 
Power you can move tons or squash a bug on 
a watch crystal! 

Fluid Power is easy to control. Parker 
Engineered Systems are performing a host of 
different tasks in a wide variety of industries. 
Applications of Fluid Power seem almost 
limitless. 

If you need power for drive or control, it 
will pay you to investigate thé advantages of 
Fluid Power. It may hold your answer to 
better postwar products. A Parker Engineer 
will be glad to give you complete details, 
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Postwar Television 
(Continued from page 83) 


hundreds of transmitters will have to be 
built, network facilities provided, program- 
production studios and organizations set up. 

All this cannot be bitten off and swallowed 
in one gulp. It has to be done in stages. 
First we might install a relay system be- 
tween Washington and Boston via New 
York; that will take a year or two. With 
the bugs ironed out, that pioneer network 
may be extended westward. At the same 
time a West Coast network may work its 
way from San Diego to Seattle in perhaps 
four years, with tentacles reaching east- 
ward. Finally the east-west arms will join, 
like the railroads in the late 1860's. Trans- 
continental television is something on the 
order of a five or 10-year proposition. 

One more word of caution. Television 
cannot stand much interference. The Fed- 
eral Communications Commission will have 
to regulate industrial and medical radio de- 
vices such as diathermy equipment, which 
can raise hob with all the television receiv- 
ers in their neighborhood. Electronic serv- 
ices must not be allowed to get into each 
other’s hair. Secondly, the manufacturers 
of television receivers must do better than 
they have done with broadcast receivers, as 
far as reliability is concerned. If the tele- 
phone system used electronic equipment as 
undependable as many radio receivers of 
reputable makes, getting through a long- 
distance call would be a gamble. A 20 to 
40-dollar radio will frequently incur from 
50 to 100 percent of its initial cost in service 
charges during its normal amortization pe- 
riod. A television receiver is a far more 
complex instrument. Television receiving 
equipment will have to be much better than 
broadcast equipment, and television service 
men will have to be better trained, or prog- 
ress of the industry will be retarded. 

If television is not going to be borne in on 
the wings of the angel of peace, frequency 
modulation may well be. It has no missing 
links; its economic problems are on a much 
smaller scale than those of television; and 
the greater part of its pioneering has been 
done. Its full development is overdue and 
only wartime restrictions stand in the way 

Actually, one of the principal functions of 
medium-wave amplitude-modulated trans- 
mission was lost as long ago as the advent 
of network broadcasting. Once the novelty 
of distance reception had worn off, it be- 
came only a matter of time before a short- 
wave, short-range, interference-free link 
between the town radio audience and the 
local network outlets would supplant the 

(Continued on page 232) 
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He Grew Up 
with Radio 


The Story of William C. White 


ADIO and William C. 

White, now engineer in 
charge of G.E.’s Electronics 
Laboratory, were both only 
youngsters when he became 
fascinated by wireless and 
electrical gadgets. 


His interest in radio began 
when he had the measles. His 
father bought him a book on 
the subject, one of the first 
ever written. Young Bill read 
through it eagerly, especially 


Hear the General Electric programs: ‘The G-E All-girl Orchestra’ Sunday 10 p.m. EWT, NBC—"'The World Today 


a chapter on how to build a 
radio set. As soon as he was 
out of bed, he started to make 
one—from curtain rods, brass 
bed knobs, and odds and ends 
of wire. 

When he finished high school, 
he went to Columbia Univer- 
sity to study electrical engi- 
neering, and the summer before 
graduation he worked in the 
General Electric Research Lab- 
oratory. By this time he had 
been thrown out of most of 
the wireless stations in New 
York—which he was haunt- 
ing in order to learn more 
about technique and equip- 
ment. The first vacuum tube 
he ever saw was in one of these 
stations. 

After graduation from Co- 
lumbia he returned to the Re- 
search Laboratory as an engi- 


BUY WAR BONDS AND STAMPS 


neer assigned to vacuum-tube 
research, to try to find new 
ways of using the tubes. 

So great was the growth of 
radio—and television, too 
that within a few years the 
work required an engineef- 
ing division of its own; and 
Bill White took charge. Then 
in 1941, with the formation 
of General Electric’s Elee- 
tronics Department, he was 
placed in charge of the Ele@ 
tronics Laboratory. 

Because William C. White 
believed in creating his own 
new job in a new industry and 
making it a job he could grow 
with, his knowledge is today 
playing an important part ip 
developing communications for 
war. After the war, he will 
have new ideas that will im- 
prove radio and television for 
all of us. General Electric 
Company, Schenectady, N. Y. 


news, every weekday 6.45 p.m. EWT, CBS 


GENERAL & ELECTRIC 


AUGUST, 1944 


958-34E-211 


Buy Wor Savings Bonds and Stamps regularly. 











IDEAS ON BATTED, 
= + 


Marmaduke Doffy thinks he's 
charging his battery by 





driving down to the corner store 
each evening. Fact is, his starter 
and lights use up more “juice” 
on these short trips than his gen- 
erator can replace. Better walk, 
Marmaduke. You're wasting gas 





and tires. 





...THE WISE WAY IS 
PERIODIC RECHARGES! J 1 eres: 00.004 


2 Ifyou MUST} 

. menranle, long-lastin 

| ESTRICTED driving is bad news for Take andise. & 
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enough to keep the battery properly charged. 
But you needn't let your battery weaken and “die”. 





Take it to your Exide Dealer 
for periodic recharges. That 
way, you can avoid starting 


trouble and postpone the day 





when you'll need a new battery. 
When you must buy, get a de- 
pendable, long-lasting Exide. 
Buy to Last—Save to Win. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
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DRAWFILING A GUN BARREL 
FOR DRAWING A SHARP BEAD 


Striking” a rifle barrel, to give it precision 


streamlining, aids the sharpshooter’s eye. And 
the expert gunsmith knows just how to do it. 
He drawfiles the barrel—usually with 
a smooth-cut Mill file—to remove undulations 
left by the lathe-turning operation. 

Only the most carefully designed, accurately 
cut and uniformly hardened files are good 
enough for such exacting work. That’s the 
kind Nicholson manufacture is noted for. The 
right file for the job and Twelve perfect 
files in every dozen have become such Nichol- 
son truisms that Nicholson and Black Diamond 
brands are widely the choice of mechanics who 
need the best in files for the work they do. 
FREE BOOK—‘“‘File Filosophy”—48 pages. 


Nicholson File Co. 19 Acorn St, Providence 1, R.1, U.S. A. 


(Also Canadien Plant, Port Hope, Ont.) 


NICHOLSON 
FILES ‘S" “35* 


MACE NUS A. 
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Postwar Television 
(Continued from page 228) 


longer-wave amplitude-modulated service. 

Frequency modulation is not inherently 
high in tone fidelity. It is inherently high in 
freedom from interference, especially from 
natural static. In a sense, that is why it 
was invented. Around 1920, every radio en- 
gineer with any inventive pretensions was 
trying to eliminate static—the bugaboo of 
long-wave reception. Except for the amelio- 
ration afforded by sharply directional recep- 
tion, which was not applicable to broadcast 
reception, all of their countermeasures 
failed. The proposed solution of E. H. Arm- 
strong was one of the least successful; it 
was demolished in the discussion which fol- 
lowed the presentation of his paper on the 
subject, and nothing more was heard of it. 

But that failure set one of the most pow- 
erful and lucid technological minds of the 
20th century off on one of its exploring ex- 
peditions. The reason static could not be 
eliminated was that, once the impulses had 
got into a conventional receiver, they were, 
in effect, a signal on whatever wave length 
the receiver was tuned to. The signal was 
amplitude-modulated; so was the static. So 
when Armstrong got around to it, and de- 
velopments in short-wave transmission had 
got around to him, he devised a method of 
modulation which did not exist in nature. 
Instead of varying the amplitude or power 
of the carrier for signaling, the frequency 
being held constant, he held the amplitude 
constant and varied the frequency. That 
eliminated static automatically. A normal 
FM receiver therefore has a quiet field 
under conditions which would produce in- 
tolerable interference with an AM signal. 
And since FM stations need a wide band 
and can operate only on high frequencies, 
the waves will not, presumably, travel be- 
yond the optical horizon. Thus there will be 
no crosstalk among distant stations, no 
matter how many of them there are. 

All FM has to do after the war is to pick 
up where it left off. It has continued to 
operate; the war merely stopped its expan- 
sion for the time being. The Federal Com- 
munications Commission has already set up 
complete standards covering its operation. 
An estimated 500,000 FM or combination 
FM-AM receivers have been sold. Now FM 
is being used extensively by the armed serv- 
ices. It looks as if it is in for a sustained 
boom as soon as the labor and materials 
are available. According to one survey, 144 
AM stations plan to file applications for FM 
transmitters at the end of the war, and that 
is only a beginning. One authority expects 

(Continued on page 236) 
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»»» COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


The Champion Spark Plugs in service 


The American people will always give 
an overwhelming vote of confidence 
to that which they 4vow they can de- 
pend upon. That’s why more motorists 
prefer Champions to any other spark 
plug—why more Champions are 


in daily use, than any other. 


with our armed forces in the air, on 
land and sea and on the home front 
are piling up increasing evidence 
that Champion dependability really 


means something and is some- 





ee thing you can count upon. 


LET'S ALL BACK THE ATTACK—BUY WAR BONDS 


GASOLINE 
—KEEP SPARK 
PLUGS CLEAN 
Buy Wear Savings Bonds and Stamps regularly. 


AUGUST, 1944 233 











The “Rambler” Roars into Rangoon 


This morning you're flying with the crew 
of the famous “Rangoon Rambler” . , . 
Crouched in the glassed-in nose beside 
you, Lt. Guy Spotts, the navigator, stud- 
ies a map spread across his knees, checks 
off landmarks as they slide past under- 
neath. Suddenly he peers ahead ... Speaks 
into his throat-microphone: “Pilot from 
navigator. There she is, Rote. We can 
see the target now. Alter course to three- 
three-zero.” 


“Roger!” Capt. Raymond Rote, the pilot, 
eases the big B-24 around and straightens 
out on his new course. 


Then you see it... a splash of flame 
against the green horizon . . . the great, 
gold-domed Shwe Dagon Pagoda that 
towers over Rangoon. You're getting 
close ...and the crew gets set. Lt. Robert 
Currie, the bombardier, fiddles with the 
knobs on his bombsight. Capt. Gordon 
Wilson, co-pilot, gives the instruments 
a last-minute check 


Now you're over the target .. . a flock of 
pot-bellied Jap cargo ships squatting 
there in the river's bend. The “Rambler” 
lurches and bucks as she ducks through 
bursts of ack-ack and goes into her 
bombing run. 


Your heart pounds hard. Then Currie 
comes in on the intercom ... cool as if 
he were ordering cokes at the Assam 
Officers C lub: ‘Pilot from bombardier. 

mbs away! Let's get out of here, pal!” 


Looking back and below, you watch the 
formation’s bombs bullseye the target. 
A freighter goes up in a blast of fire and 
black smoke. The ship beside it explodes. 


FLY AND FIGHT WITH THE 


Flames break out from a third. And a 
fourth. Currie and the other bombardiers 
were “on the beam” today. 


Rote banks the Lib around steep, and 
you high-tail for home. Y ou’ = congrat- 
ulating yourself when . . ~ > a 
four o'clock—high!” somebody yells. 
You look up and see a formation of Japs 
sweeping out of the sun. 


Now it’s the gunners’ turn. And between 
squirts of their big, twin-50’s they keep 
up a running pep-talk: 


“There goes his wing down! He's com- 
ing in! This one’s my meat, Salley!” 


“Hey, skipper—kick her over a little. I 
want a good shot at this guy.’ 


And two Japs spiral down in flames, and 
the rest decide to quit. That's all for to- 
day. You look around at the crew, relax- 
ing now, shooting the breeze, adding u 
the score. You think of the ribbons eac 
man has won for flights like this. 


And it makes your chest puff out with 
pride to be flying with guys ne these... 
to be wearing the pa of the AAF— 
the “greatest team in the world!” 


U. S. ARMY RECRUITING SERVICE 


Buy Wer Savings Bonds and Stamps regularly. 


“RANGOON RAMBLERS"* ; Standi 


if you want to 

fly on the “greatest 
team in the world,” 
an AAF air combat 
crew... g0 to your 
nearest AAF Exam- 
ining Board . . . see | 
you can qualify for 
the Air Corps En- 
listed Reserve. If you 
qualify, you will re- 
ceive this insignia .. . 
but will not be called 
for training until you 
are 18 or over. 


When called, you will 
be given further tests 
to determine the ty pe 
of training you will 
receive. If you are 
trained as a gunner 
or technician gunner 
you will go into actual 
combat as a non-com- 
missioned officer. If 
your aptitudes are 


For information on Nav 


oh Set. fer- 
mond ce; Capt. 
potte: Us. Robert Gurrle: 

ited: Sgt. John Craigie, 
. Sat. Edward 


outstandingly 
high, you may 
be trained as a 
bom bardier 
navigator or 
ilot, and graduate 
rom training as a 
Flight Officer or Sec- 
ond Lieutenant. 
But trhaterer your job 
on an AAF air com- 
bat crew, you will be 
the best-trained flier 
in any army on earth. 
For pre-aviation 
training, see your lo- 
cal Civil Air Patrol 
officers. Also see your 
High School principal 
or adviser about rec- 
ommended courses in 
the Air Service Divi- 
sion of the High 
School Victory Corps. 
Ask about the oppor- 
tunities for college 
training through the 
Army Specialized 
Training Reserve 
Program. 


! Aviation Cadet Training, 


Joint 


apely at nearest Office of 5 ay Officer Procurement, 


is advertigement has Ls agrees of the 


Army Navy Personnel 
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“[ CALL HER ‘FAITH’...ON ACCOUNT OF SHE CAN 
MOVE MOUNTAINS! This power shovel of mine just eats 
up the jungle...She can chew roads out of cowpaths...She 
can level an airfield in nothing flat. Bring on your Japs... 
Faith’ll fix ’em!” 








BUY WAR BONDS! 


“Faith” gets her muscle from a mighty Chrysler Industrial 
engine. Like the engine in Chrysler cars, it’s Superfinished . 
which means it has the smoothest moving parts in the world... which 


means greater durability, fewer repairs for the power shovel... 
which means speeding the road to Tokio, the road to Victory! 


WAR PRODUCTS OF CHRYSLER DIVISION 

Industrial Engines « Marine Engines * Marine C 4 “4 RY $ | L t a 
Tractors ¢ Navy Pontoons « Harbor Tugs « 

Anti-Aircraft Cannon Parts * Tank Engine A — 
Assemblies « Tank Parts « Airplane Wing ee ———t 
Panels « Fire-Fighting Epuipment ¢ Air Raid —— 
Sirens « Gun Boxes « Searchlight Reflectors 


as =D 


SL ye 
DIVISION OF CHRYSLER CORPORATION 


THE NATION-WIDE CHRYSLER DEALER ORGANIZATION OFFERS OWNERS SERVICE FACILITIES TO MEET THEIR TRANSPORTATION NEEDS 


AUGUST, 1944 Buy Wer Savings Bonds and Stamps regularly. 235 














COMPACT and 


The performance record 
of Atlas lathes in thou- 
sands of war plants fore- 
casts a new kind of pro- 
duction engineering for 
peace. Today, these com- 
pact, capable machines 
deliver precision work 
formerly entrusted only 





to larger, far more 
expensive equipment. 
Tomorrow, the same 
precision and efficiency 
will help meet new pro- 
duction problems. 

If your postwar plans 


include machine tools 





for business or home | 
} pleasure, see an Atlas in | 
- , 

action! Available now | 


only on war or MRO 


ee ae 


orders. Send for new, 
free catalogs. 


ATLAS PRESS | 
COMPANY 


855 WN. Pitcher St. 
KALAMAZOO 


13D, MICH 





es 
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Postwar Television 
(Continued from page 2382) 


2,000 FM stations within a 10-year period. 
Another speculates on an immediate post- 
war market for 12,500,000 home FM receiv- 
| ers, and believes FM automobile receivers 
| will come into general use. The trend is 
' toward frequency modulation right down 
the line. 

This does not mean that amplitude modu- 
lation is through. For one thing, you can't 
throw out 900 AM broadcast transmitters 
and 60,000,000 receivers with a mere twist 
of the wrist. For another, FM is essentially 
an urban service, with transmitters in the 
centers of cities and its aerials perched on 
high buildings. The countryside will still 
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have to be served largely by powerful AM 


| stations on the medium waves. 


The transition from AM to FM is likely 
to proceed through the addition of FM 
transmitters to existing standard-band AM 
transmitters, as well as the erection of in- 
dependent FM transmitters. Most listeners 
will be equipped with combination AM-FM 
receivers. Once it is indicated that the 
great majority of the listeners in a particu- 
lar service area are relying on FM trans- 
mission, the older method can be discarded. 

Many other improvements in broadcast 
reception may be expected after the war. 
Portable receivers, already reduced to cam- 
era size, are likely to assume the propor- 
tions of a cigarette case or wallet. This may 
seem fanciful, but all that is required is a 
further reduction in size proportional to 
that which occurred between the two world 
wars, not only in portable radios, but in 
flashlights, hearing aids, and the like. 

The postwar home radio receiver is likely 
to incorporate television, FM and AM sound 
reception, and a phonograph with a record- 
ing adjunct. A 16-mm. movie projector may 
also be incorporated but that likewise is no 
early prospect. All sorts of possibilities, 
such as recording of television programs on 
film in the home, can be envisioned for the 
more remote future, without much likeli- 
hood of attaining importance within the 
10-year postwar period. But, even limited 
to the primary services of sound and picture 
reception and sound reproduction from rec- 
ords, the radio cabinet will be the electronic 
theater of the home, filling the major part 
of the average American family’s enter- 
tainment needs, and exerting an immense 
influence on its mode of living and thinking. 


In the third of this series of articles, to 
be published in the September issue, Carl 
Dreher will discuss the miracles to be 
wrought by electronics in industry. 
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SPRING-TENSION @S<08 LOCKING 
ACTION ! 


ARCHED PRONGS 
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STARTING POSITION 


INWARD THREAD LOCK 














ARCHED SPRING LOCK 
DOUBLE-LOCKED POSITION 


An arched spring lock and an inward thread lock are basic 
features found only in Speed Nuts. The ingenious design that sets 
up these two forces accomplishes more than you'd realize unless 
you checked into it more closely. 

Spring steel Speed Nuts have a base which is well arched, 
and arched prongs that are formed to follow the helical pitch of 
standard screw threads. As the screw is tightened, the arch is 
reduced, forcing the prongs deeper into the root of the screw 
threads. This provides a double spring-tension lock that prevents 
vibration loosening. 

Speed Nuts eliminate the use of lock washers and are 50% 
to 75% lighter in weight than other self-locking nuts. They are 
faster to apply,and drastically reduce assembly costs. Double 
your use of Speed Nuts and you will double your assembly 
savings. Write for literature. 


TINNERMAN PRODUCTS, INC. 
2022 FULTON ROAD . CLEVELAND 13, OHIO 


In Canada . . . Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England .. . Simmonds Aerocessories, Ltd., London 
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Rie 


been a 


big change 


Tue Game is the same—but look at the 
clothes! The principle of the tapered roller 
bearing hasn’t changed, either—but Tyson 
has developed an Ali-Rolls design which has 
vastly improved bearing efficiency. 


When Tyson found a way to add thirty 


\ 


| 


percent more rollers around the raceway, they 
set a new pace for bearing strength and 
rigidity. They increased load capacity. In 


many cases, they doubled bearing life. 


The big name in bearings today is .. . TYSON! 


Ca TYSON BEARING CORPORATION - MASSILLON, OHIO 


Count tre ROS 
: 


TODAYS 


HEAVY-DUTY BEARING 
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knockout specialist 
from stratosphere fo sea level 


Having won a reputation as master of the stratosphere, 

the Republic P-47 Thunderbolt now demonstrates its power as a low-level fighter-bomber 
in clearing the way for invasion. After attacking without warning 

at tree-top levels, the Thunderbolt speedily heads skyward at a new, faster 


rate of climb—aided by new wider Curtiss Hollow Steel blades. 


CURINSS 0 nora 


Cerliss-Wright Corporation, Propeller Division 
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IDEAS 
WANTED 


for new products 
for postwar 
manufacture in 


CAMERA OR 
OPTICAL FIELD 


including projectors, 
movie apparatus, 
instruments, industrial 
measuring devices or 
similar products. 


Large camera manufacturer, now 
busy on war production, seeks ideo: 
for new products or improvements 
on old products for postwar man- 
ufacture and distribution. Anxious 
to deal fairly and generously on 
royalty basis, outright purchase o 
other terms to be negotiated. Write 
nature of your idea and appoint- 
ment will be arranged. You will be 
protected completely. Do not dis- 
close details—or describe idea in 
first letter—simply specify field 


and general nature. 


Popular Science Monthly, Box CCU-8 
353 Fourth Ave., New York 10, N. Y. 











Postwar Battle Strength 


(Continued from page 71) 


followed by periodic “refresher” courses 


during summers. The program could be 
enacted into law at any time, with the pro- 
vision that it would take effect at the cessa- 
tion of the war, or upon proclamation by the 
President. 

Upon the extent of this vast reserve of 
manpower, the size of our standing Army 
would largely depend. It could be held to 
a minimum, with consequent economy, if 
universal military training provided for its 
immediate expansion in time of emergency 
Nevertheless, it would probably be the larg- 
est army in our peacetime history. By way 
of comparison, the peak of Army strength in 
a year when America was not at war was 
about 800,000, near the end of 1940. In mid- 
1941, a few months before Pearl Harbor, 
growing war tension boosted its strength 
to more than 1,500,000. For our future per- 
manent Army, a figure at least as large has 
been unofficially recommended. 

Our Navy of the future will be shaped to 
fit an entirely new strategic concept of mo- 
bility. Until recently, it has been a fun- 
damental doctrine that a fleet's strength 
falls off sharply as it ventures far from its 
main bases, to which battle-damaged craft 
must return for repair in big dry docks 
Hence, observers must have been puzzled by 
the operations in Far Eastern waters ot 
some of our newest and finest battleships 
including the North Carolina, the Washiny- 
ton, and the South Dakota—and a number 
of our older capital ships. Much as a clash 
with the Japanese battle fleet might be wel- 
comed, it seemed risky to venture so far 
from our home bases and so near to those of 
Japan with anything less than our whole 
naval might. 

Now the Navy reveals how it unleashes its 
men-of-war to fight far from home with un- 
diminished power. Giant floating dry docks 
big enough to take a battleship, travel with 
the fleet. Any island harbor suitable for a 
fleet anchorage automatically becomes a 
first-class naval base. Towed separately to 
the scene of operations, the seven sections 
of the largest type fit smoothly together to 
accommodate a capital ship or an aircraft 
carrier, according to Rear Admiral Edward 
L. Cochrane, Chief of Bureau of Ships. 
Smaller docks of one-piece design serve for 
cruisers. Significant as a sidelight is the 
fact that the island which serves as an ad- 
vance base need have no land defense works. 
During its temporary use, the guns of the 
fleet provide sufficient fortification. 

(Continued on page 244) 
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TOUGH ... but oh so gentle 


wer Little engine troubles soon 
become big, expensive problems, if 
neglected. And one of the most com- 
mon causes of engine trouble is worn- 
out piston rings. 

Whenever your engine shows signs 
of ring failure—oil-pumping, smoke and 


loss of power—go to your motor service 
man. He will show you how to save oil, 
check cylinder wear and step up engine 
performance—with Hastings Steel-Vent 
piston rings. 


HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH. 
Hastings Mfg. of Canada, Ltd., Toronto 
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TOUGH ON O1L-PUMPING GENTLE ON CYLINDER WALLS 
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WITH THIS APPARATUS, Consolidated Vultee Test Engineers on the ground can direct a test pilot in 
flight maneuvers and read the results of the maneuvers even before the pilot knows them himself! 


Soap opera? No, test flight! 


1924—Will it fly? 
1934—How will it fly? 
1944—Will it fly the way we said it would? 


O ANSWER that last question, Consoli- 
Rest Vultee Aircraft Corporation main- 
tains one of the most elaborate Flight Research 
Departments in existence. 

Today’s test crews are provers, rather than 
discoverers. The engineers tell them what the 
Liberators should do—and then the test men 
go upstairs to prove it does. 

To speed and simplify their investigations 


(which cost around $400 an hour) Consoli- 
dated Vultee has perfected many devices and 
techniques now used by the entire industry. 
One incredible device (above) flashes a 
continuous stream of test data to a radio 
receiver on the ground. 


The ground receiver instantly records on 
paper tape, sound film, and wax discs the 
readings of every instrument and gauge on 
the test plane. 

Should trouble develop, the ground men can 
actually warn the pilot before he is aware of 
its existence! 


CONSOLIDATED VULTEE AIRCRAFT 


LIBERATOR CATALINA 
CORONADO 


SENTINEL 


4-engine bomber 
patrol bomber 
“Flying Jeep” 
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basic trainer 
dive bomber 


VALIANT 
VENGEANCE . 
navigational trainer 


patrol bomber 
transport 
RELIANT 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





New Precision Step Drill Grinder Simplifies 
Production and Maintenance of Step Drills 


The quality of a step drill produced by common methods 
depends almost entirely on the skill and attention of the indi- 
vidual tool maker. However, with the development of the pre- 
cision step drill grinder, the human element has been entirely 
eliminated, the characteristics of the step being completely 
controlled by the grinding machine without adjustments during 
the course of grinding. This automatic feature insures absolute 
uniformity, regardless of quantity, and permits large-volume 
production of step drills. 

The apparent advantages gained through the use of the step 
drill grinder are: Permits mass production of drills ground to 
exact specifications, entirely independent of the human element. 
Maintenance, too, is no longer an obstacle as step drills pro- 
duced by this method are quickly sharpened by the same 
uniform machine-controlled operation. With the step drill 
grinder step drills can now be made from standard drills. These 
advantages result in a wider application of step drills which 
provide a definite saving of machine tools, man-hours and cost; 
this in turn results in greater production. 


You know there are plenty of benefits in chewing gum, too. 
That's why all of the Wrigley’s Spearmint we're able to make 
from our available stocks is going overseas to our fighting men 
and women. You know what a lift it’s been on the job and we 
wish we could supply everybody, because we have pride, too, in 
our workmanship and productivity. But there just aren’t enough 
available top quality raw materials right now to do it. When 
we can produce it in sufficient quantity, it will be back to you 
with the same fine flavor and chewing satisfaction... Wrigley’s 
Spearmint has never been changed! 


You can get complete information from Spiral Mfg. 
Corp., 5022 North Kedzie Avenue, Chicago 25, Illinois. 





MACHINE 
GROUND 











The above illustration shows mechanical 
design which requires a hole having di- 
ameters diminishing in steps. This is an 
operation for step drills which has often 
been neglected due to difficulty in obtain- 
ing and maintaining step drills. 











Step drilis produced by ovr method are 
quickly sharpened by the same uniform, 
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When Army tanks, jeeps, trucks, “Ducks,” 
combat cars go into action, spark plugs 
must do their job—and keep doing it. To 
assure this unfailing performance, the 
Army takes great pains to check and clean 
its spark plugs,—millions of which are AC’s. 


As a “home-front soldier,” you should 
take equal care of your spark plugs. All 
plugs should be cleaned and adjusted every 
3,000 miles. That assures longer life, 
maintenance of engine power, better gas 
economy. Only when badly worn, should 
spark plugs be replaced. When you replace 
with new AC’s, utmost reliability is certain. 





Give your spark plugs this care and you 
will get the most from them—and also 
conserve materials, gasoline, and oil for 
our fighting men. 


CLEAN PLUGS 

SAVE UP TO 

ONE GALLON 
GASOLINE 
IN TEN 





BUY THAT EXTRA WAR BOND THIS MONTH 
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| Postwar Battle Strengtt 


: 
(Continued from page 240) 


| Thus the spotlight falls upon the Japa- 
| nese-mandated clusters of islands in the 
| Carolines and the Marianas, and the Japa- 
nese-invaded islands of the British-owned 
groups. “Destruction of the Japanese Em- 
pire” must pave the way for victory in the 
| Pacific, declares Admiral Ernest J. King, 
Commander in Chief of the United States 
Fleet and Chief of Naval Operations. What 


| else can that mean, among other things, than 


stripping Japan of Pacific islands she never 
owned? Certainly the ones we have wrested 
from her with American sweat and blood 
will not be handed back. That we seek no 
territorial aggrandizement, as made plain 
in the Atlantic Charter, does not conflict 
with acquisition of bases essential to our 
national security. As the expression is 
heard in Washington, it would not be sur- 
prising if we picked up some real estate. 
As for such cases as our ejection of the Japs 
from Tarawa, a British possession, there 
have been delicate hints to the effect that 
Great Britain might not object to our per- 
manent occupancy, in the course of a gen- 
eral postwar settlement. 

One realistic fact stands apart from dip- 
lomatic finesse and hopeful dreams of inter- 
national organization. The United States 
will emerge from this war with the greatest 
navy in the world. Britain’s should be a 
good second. What could be more natural, 
therefore, than to co-operate in policing the 
seas? No formal treaty would be necessary. 
An armchair strategist might envision a mu- 
tual agreement under which the United 
States Navy would patrol the western half 
of the Atlantic, and the whole Pacific, ex- 
cept for the waters bordering British domin- 
ions. Britain, on her part, might assume 
control of the eastern Atlantic, the Medi- 
terranean, and the Indian Ocean. 

In the potential trouble spot of the South- 
west Atlantic, we would do well to seek the 
participation of friendly South American 
powers. The modest size of their navies 
could be materially augmented by trans- 
ferring to them some of the smaller sur- 
plus warships from our peacetime Navy, as 
recently recommended by a House naval 
subcommittee headed by Representative F. 
Edward Herbert, of Louisiana. 

Joint maneuvers, with exchange of high 
command, would foster good will and per- 
fect plans for hemisphere and world con- 
trol of the seas. 

People who believe in a big navy, a re- 
cent survey indicates, are backed by an im- 

(Continued on page 248) 
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Camera Fan is MADE...not born! 


LR 


Johnny got his start at age 13, with a 
Universal. For even then Universal 
was ahead of the field, by pro- 
viding a candid camera at a 
price so low that millions of little 
Johnnies could afford to buy it. 


College meant new camera thrills to 
John, with his Universal Mercury. 
Universal was again ahead of the 
field with a camera that could stop 
action faster than any other candid 
camera available before the war. 





Among Johnny's first pictures are this 
and the one at left, of the kidsnext 
door. They’re certainly no prize 
winners . . . but Johnny, like most 
beginners, didn’t know so much 
about composition in those days. 


John's not taking many pictures now. But 
you should have seen his eyes light 
up when he spotted Universal’s 
name on his Navy Binoculars! 
Universal’s at war, too, making 
fine military optical instruments! 


When Johnny entered high school, Dad 
gave him a better Universal, He 
joined the school camera club and 
started reading hobby magazines 
like this one. Some of his photos 
even made the school year book. 


The war will end... 


And thousands of Johnnies 
will come home. Then, fans 
like John, and others who 
aren't fans yet, can look 
forward to a whole new 
series of great Universal 
cameras and photographic 
equipment. For Universal is 
still pioneering . . . this time 
in methods of large-scale 
precision production of 
military optical instruments. 
Count on Universal to 
utilize these achievements 
in its postwar camera 
program. Expect your next 
camera to be a Universal. 


Remember: One picture from home is worth a thousand words to a Serviceman 
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Peacetime Manufacturers of Mercury, Cinemaster, Corsair Cameras and Photographic Equipment 
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STRIKING POWER 


More than 50,000 Allison engines have been built for the use of 

















Allied fighting pilots around the globe. % These skilled pilots 
using fighting planes powered by these engines have 
established a lopsided “box score” in our favor. * 
That is testimony to the striking power of 

good men armed with good American 
fighting equipment. * It 
is also an indication of $F 
aircraft engine performance 
you will be gl ad to have 
in the planes you use 


after final v ictory. 







POWERED BY ALLISON 
P-38— Lightning 
P-39—Airacobra 

P-40 —Warhawk 

A-36 and P-5: Mustang 
The more-than-50,000 Allison engines 
built for the U.S. Army Air Forces 
power the above planes. 


LIQUID-COOLED AIRCRAFT ENGINES 
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DIVISION OF GENERAL 


ate KEEP AMERICA STRONG > | 
BUY MORE WAR BONDS , Indianapolis, Indi | MOTORS | 


eR Z Every Sunday Afternoon 














‘ 


GENERAL MOTORS SYMPHONY OF THE AIR ~ NBC Network 
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AGAIN. ZENITH MAKES 
HEARING AID HISTORY! 


Brings New Smartness and Style 
at No Extra Cost with the 


New Neutral-Color 
Earphone and Cord 


ENITH made hearing aid history by bring- 

ing fine precision quality within reach of 
all. Now Zenith follows through— makes 
history again—brings you, in its complete 
production, an entirely new standard of hear- 
ing aid smartness and style! 


After years of research—Zenith now does 
for the hearing aid what modern styling did 
for eyeglasses! Now America’s hard of hear- 
ing can wear an aid with visible parts that 
are scarcely noticeable, because they blend with 
any complexion. 


This smart new Zenith ensemble brings 
an attractive new “look of youth” to the 
hearing aid. You'll notice it immediately 
when you look at yourself in the mirror. 
Now, no one need feel self-conscious about 
wearing a hearing aid 


See the proof of this today. And hear the 
proof of excellence in performance that has 
made America swing overwhelmingly to the 
New Zenith Radionic Hearing Aid. Visit the 
Zenith-franchised dispenser nearest you. Or, 
for complete information by mail, use the 
convenient coupon below 


THE NEW ZENITH RADIONIC HEARING AID 


c COMPLETE, READY TO WEAR 
jy neutra With New Neutral Color Earphone 
- Pleasing” ads with any and Cord —Crystal Microphone 
<o that 1 Radionic Tubes — Batteries — One 
jexion Quality, Zenith’s Best. 
; construc 


color 
comp 
e Scurdil 
jons 
fortal 
ner jight 


red of beav 
wearing plastic 
, wear because 
ple t in weight. 


uful BY THE MAKERS OF 
rm Com 
it's featt 


Accepted by American Medical 
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ZENITH RADIO CORPORATION, 


AUGUST, 1944 
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GOOD NEWS FOR CANADIANS 


The New Zenith Radionic Fearing 
Aid is now available in Canada— 
direct by mail only—at $40 com- 
plete (Canadian currency) with 
no additional charge for transpor- 
tation, duties or taxes! For partic- 
ulars write our Canadian distribu- 
tor, Dept. PS-7, Zenith Radio 
Corporation of Canada, Ltd. , Guar- 
anty Trust Bldg., Windsor, Ont 


COPYRIGHT 1944 


CHICAGO, 


ZENITH RADIO CORP 


ILLINOIS 


Buy Wer Savings Bonds and Stamps 


WORLD'S LEADING MANUFACTURER 


Mail Coupon for Free Descriptive Booklet 
fn nn ne ne eo ee 
Zenith Radio Corporation, Dept. PS-7 
P. O. Box 6940A, Chicago 1, Illinois 
Please send me your Free descriptive 
booklet on the New Zenith Radionic 
Hearing Aid 


Address 


Cc ay 
Physicians check here _ — 
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Bat your fingertips! ... for anyone 
who works with wood! Just set the dial...quickly 
convert linear feet to board feet...determine slope 
per foot in degrees... comparative hardness, weights, 
shrinkage, warping, ease of ;working of various 
woods. There’s more, too: bit sizes for head, body 
and thread of standard screws... nail specifications 
.--tool sharpening tips...an accurate protractor. 
6” in diameter...easy reading... heavy varnished 
cardboard... fits your tool kit. Special wartime 
offer by the makers of famous GREENLEE TOOLS— 
send today—a fool (not a toy) for a dime! 


be 
\ GREENLEE 
= 


GREENLEE TOOL COMPANY, 2128 COLUMBIA AVENUE 
ROCKFORD «+ ILLINOIS 


C) Enclosed is 10c. Send your ‘Handy Calculator’ | 
} by return mail. 4 
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Postwar Battle Strength 
(Continued from page 244) 


pressive number of United States Senators 


| They will be relieved to know that we do 


not contemplate scrapping any of the big 
fellows—our battleships and large aircraft 
carriers, now afloat or building—under any 
postwar plan. (Shipbuilding miracles since 
Pearl Harbor have shortened the time it 
takes to build a battleship from 39 to 32 
months, according to Admiral King, but the 
time is still far too long for a country fac- 


| ing a sudden emergency.) Likewise, our 


monster 45,000-ton aircraft carriers will go 
forward to completion. Plans for limited 
naval disarmament concern no warships 
larger than destroyers except, perhaps, for 
a few cruisers. And these will not be 
junked or sunk. Those kept in our posses- 
sion will be laid up with the aid of the most 
modern preservatives, which can be applied 
with a spray gun to form a corrosion-resist- 
ing film. Moisture-absorbing chemicals such 
as silica gel or calcium chloride will help 
keep machinery from rusting. Thus pro- 
tected from the elements, recent naval ex- 
periments upon the old catapult ship AVC-1 
show, they can be readied at short notice to 
put to sea. 

Powerful as our Navy will remain for 
years to come, it will be a forward-looking 
policy to build at least an experimental 
battleship, cruiser, and craft of other types 
from time to time. In this way, the latest 
ideas in naval design will have prompt trial, 
and plans will be ready for future use. 

Aviation, in contrast with sea power, 
would be advanced rather than weakened 
by scrapping warplanes! No better example 
could be found of the number of interlock- 
ing factors concerned in keeping our Army 
and Navy air forces at top efficiency. 

We might maintain more planes than the 
rest of the world combined, and still be in- 
ferior in air power to a nation possessing 
later models. Craft shot down or damaged 
beyond repair in combat, and others simply 
worn out in accelerated war service, to- 
gether make up almost a negligible propor- 
tion of our true air losses. Old Man Obso- 
lescence accounts for the rest. Many a per- 
fectly good combat plane has been relegatec 
from the battlefront to a training base, or 
junked for whatever parts can be salvaged, 
simply because it has been outdated by an 
improved enemy design. In the roar of wind 
tunnels and the hum of aircraft factories are 
born the machines that in months to come, 
will plague the Allies and the Axis. 

Never before has there been such pressing 

(Continued on page 250) 
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” .. AND LISSEN, JOE,- 
SOME DAY 1M GOING BACK 
THERE AND CATCH ME 

ALL HIS BROTHERS /” 


More power to all the G. L. Joes who brag 

about the wallopers they caught . . . and thé 

still bigger ones they'll catch in happy days to come. The boys talk 
a heap of fishing, we're told. Maybe those big Evinrudes that serve 
with them help sharpen old fishing memories — and appetites! 
One of those great Storm Boat Evinrudes would make at least @ 


dozen fast, smooth, rugged fishing motors . . . the kind they'll want 
when they get back. And we'll do our darndest to please them 


FREE! Send for this special issue of the “Evinrude News” A pictorial maga 
zine that covers outboards in war and peace — profusely illustrated 


with photos showing Evinrudes serving the Army and 


Navy, and pictures of happy peacetime uses to follow! r - 
Write today for your copy! EVINRUDE MOTORS, / VINRODE ee 


5077 North 27th Street, Milwaukee 9, Wisconsin. Fil 


EVINRUDE § 


%& EVERY DOLLAR YOU INVEST HELPS SPEED 
VICTORY . . . BUY MORE WAR BONDS Serer Res ae 


AUGUST, 1944 Buy War Savings Bonds and Stamps regularly. 








It’s the way F/O 
George B., ends his letter that ex- 
plains how Harley-Davidsons and mo- 
torcycling get under a fellow’s skin: 


“Am an American in the Canadian Air 
Force — served over three years as a 
bomber pilot in the African, Sicilian 
and Italian shin-dig, and am now back 
in England as an instructor. Have rid- 
den Harley-Davidsons more than 
twenty years — they are the best. I 
firmly believe motorcycling experi- 
ence helps a lot toward being a good 
pilot. There’s a marked similarity in 
the way both machines handle. | still 
yearn for my Harley-Davidson which 
used to keep me in good physical 
shape. I will have saved more than 
enough to buy a new Harley-David- 
son alter this fracas is over. I remain, 
an old Harley-Davidson bug.” 
That tells the story, men. Once a Harley- 
Davidson owner, you'll always want one. 
BUY WAR BONDS NOW — own a new, 
war-proved Harley-Davidson after Victory! 


HARLEY-DAVIDSON MOTOR CO. 


Department PS, Milwaukee 1, Wisconsin 


Write for free copy of 
ENTHUSIAST 
MAGAZINE 


filled with motorcycle 
pictures and stories. 


= 


HARLEY- 
DAVIDSON 


MOTORCYCLES 
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Postwar Battle Strength 


(Continued from page 248) 


| need for research, Rear Admiral D. C. 
| Ramsey, Chief of the Navy’s Bureau of 
Aeronautics, tells the writer. Phenomenal 
developments of today and tomorrow—jet 
and rocket-propelled warplanes, and air- 
craft traveling faster than the speed of sound 
—demand that American aeronautical en- 
gineers keep us in the forefront of world 
progress, he declares. And they are doing 
it. Into a single airplane engine, to men- 
tion just one achievement, they have just 
succeeded in packing the unheard-of figure 
of nearly 3,000 horsepower. Such a power 
plant almost inevitably means new airplane 
types to take the fullest advantage of it. 

Hand in hand with research goes the 
production capacity that translates engi- 
neers’ blueprints into fleets of airplanes. So 
high does it rank in importance that military 

| men judge a nation’s air power not so much 
by the number of planes it has, but by the 
rate at which it can build them. Magnificent 
is the only word to describe the effort of 
airplane factory workers who have expanded 

America's output of aircraft between Janu- 
| ary, 1940, and March, 1944, by 3,400 percent 

in number of planes and by 6,800 percent in 
| tonnage. 

In postwar years we can safely get along 
with a fraction-—-perhaps one third—of our 
wartime air strength, always provided that 
we can rely upon rapid expansion of war- 
plane output in an emergency. Expected 
strides in civil aviation should provide an 
abundant reserve of experienced airmen, 
and of some types of planes that can easily 
be converted for war service. Rip out the 
passenger seats of a commercial airliner, 
for example, and you have an excellent mili- 
tary cargo plane. But nothing in the world 
can be converted into a.satisfactory bomber. 
Peacetime maintenance of our warplane 
fleets, and the capacity to expand them, 
should therefore include a steady flow of 
orders for strictly military types, to keep 

| these factories humming. This would form 
a part of an orderly replacement program— 
amounting, say, to one fifth of our total 
number of planes yearly—to assure us of 
up-to-date air forces. 

There, then, are the elements of a sug- 
gested plan for America’s peacetime mili- 
tarv establishment. Enthusiasts for one or 
another of the armed services—land, sea, or 
air—may feel that it deserves more special 
emphasis. But only the intimate teamwork 
of every service could effect the history- 
making Allied invasion of France, and great 





seaborne actions still to come. 
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“SM MARFAK 


CHASSIS 


ldbvication / 


You're in clover in more ways 
than one with a MARFAK 
chassis lubrication job. Your 
car loses that old logy feeling, 
takes on velvety smoothness 
and new handling ease. And 
it’s efficiently protected against 
wear by tough, long-lasting 
MARFAK that has been ap- 
plied by chart not by chance. 
Every point of wear, every point 
of adjustment gets a going over 
. .. from control arms to rear 
shackles. Ask your Texaco 
Dealer to give your car that 
“MARFAK feeling” — now! 





THE TEXAS COMPANY 


TUNE IN the TEXACO STAR THEATRE every Sunday 


« night. See your local newspoper for time and station 
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Nore Sreed Vy rf | 


for every hand tool opera- 
tion .. . Snap-ons deliver it 

. with less effort, greater 
accuracy and utmost safety! 
In hundreds of plants en- 
gaged in critical war pro- 
duction, Snap-ons are 
standard tool equipment 

. . the choice of better 
mechanics throughout in- 
dustry. 3,000 modern Snap- 
on tools provide a wide se- 
lection for production, as- 
sembly and maintenance 
operations. Snap-on offers 
direct-to-user tool service 
through 37 factory branches 
in key production centers. 


SNAP-ON TOOLS CORPORATION 
8060-H 28th Ave., Kenosha, Wis. 


Kfiiihay. 
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and Goop Taste 


r 


Never sharp... 
Never bitter... 


Always mellow 


MILWAUKEE'S 
MOST 
EXQUISITE 
BEER 
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It's no secret why 
PROFESSIONAL Blades give 
better, cleaner, crisper shaves — 
shaves that last through 
even the longer days. “<3; 

Scientific electro- 
tempering, honing, rust- 
resisting and _ precision- 
testing processes—plus the | 
use of quality steel — make @ 
each PROFESSIONAL | 
shave start your day right!™ 


* é 


' Prw ZT e | 


PRECISION MADE * RUST-RESISTANT Pye 


BLADES joa 


PROFESSIONAL BLADE CO., WEWARK, 2, NEW JERSEY A 





to Rifle 


MARKs 


... under the nationwide pre-induc- 
tion training program sponsored 
by the National Rifle Association 
Washington, D. C. 


TAKE ADVANTAGE of this government-approved program 
intended to train the maximum number of our citizens in 
the use of small arms. 


Here is invaluable training for all prospective service men, 
defense units, guards and others— 


Less than 2% of all men inducted into the armed services 
knew anything about rifled firearms 


Shocking but true! Don’t be in this class. Familiarity with 
firearms constitutes a real service to our country now and 
will stand you in good stead the greater part of your life. 


Write Topay for the free booklet “The Guidebook to 

Rifle Marks nship.” al: : whi Is y Today 100% in war work. In normal times, manu- 
¢ Marksmanship,” also other literature which tells you ¢issters of 22 cal. RIFLES, SHOTGUNS, TELE- 

how you may get pre-induction rifle training. SCOPE SIGHTS, TARGO GUNS & EQUIPMENT 


4978 St. John St., New Haven 5, Conn. 
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A Few Cents’ Worth of 
SMOOTH-ON 


may save 


A Costly Repair Bill 


A LEAK in the plumbing, a crack in the 

boiler, a hole in the water tank—those 
household troubles that might cause wait- 
ing for a plumber or handyman and an ex- 
pensive repair job—nowadays are more 
often quickly and inexpensively fixed by 
the householder, himself, with the aid of 
handy Smooth-On No. 1 Iron Repair Ce- 
ment. 

You'll find Smooth-On easy to use—no 
heat or dismantling required—and with it 
you can make effective, workmanlike, dur- 
able repairs to home equipment which is 
impossible to replace for the duration. 

Keep Smooth-On handy for emergencies. 
It’s inexpensive and on sale at your neigh- 
borhood hardware store in 1*;-o0z. and 7-oz. 
containers. 


40-PAGE Fr 4 
REPAIR HANDBOOK E E 


Send coupon for this invaluable aid to 
home, garage and shop repairs. 170 
diagrams. Tested, practical short-cut 
instructions. Indexed for handy refer- 


i ence. 
fot ee = = MAIL THIS TODAY eneneene 


Smooth-On Mfg. Co., Dept. 58 
570 Communipaw Ave., Jersey City 4, N. J. 


Yes—please send me the Smooth-On 
Handbook 


Name 


Address 


Five New U.S. Planes 


(Continued from page 59) 


itself has unusual details. For example, it 
has devices to handle 37 different types and 
sizes of bombs. It was found that if six 
feet were added to the original length of 
the bomb space not only could the original 
load of big fellows be carried, but the same 
weight could also be carried in small 
bombs. 

The controls of the plane are so perfectly 
balanced that no booster motors are needed. 
In fact, the controls moved almost suspi- 
ciously easy when the writer tested them 
after a flight as the guest of Boeing at 
Wichita, Kans., a few weeks ago. They had 
about the same feel and touch as those of 
a Piper Cub in flight. 

The giant dorsal fin gives amazing sta- 
bility. Even though two engines on one side 
may quit during the take-off, the plane wiil 
not swerve dangerously. The leading edge 
of the stabilizer turns up in the manner of 
an inverted airfoil. This prevents stalling 
of the stabilizer at a critical flight attitude. 

There are 129 different electric motors 
on each plane, plus 26 motor regenerators 
and seven generators. The last-named 
are capable of 57,000 watts rated output, 
with 50-percent step-up for limited pediods. 
The 129 motors range from tiny units of 
1/100 horsepower up to some of six horse- 
power. 

The main landing gear weighs 5,615 
pounds, while the nose gear, with its double 
wheels, weighs 1,036 pounds—about the 
same as a loaded light plane. The main 
landing-gear tires contain 21 pounds of air 
at 75 pounds’ pressure per square inch, 
while the nose-gear tires carry only three 
pounds of air at 50 pounds’ pressure, or less 
than the tires of a Bicycle. The fuselage 
contains about 5,000 cubic feet, or nearly 
twice the cubic content of an average rail- 
road box car. 

Nearly two tons of synthetic rubber are 
required to make the 30 bullet-sealing fuel 
tanks carried aboard the Superfortress. In 
all, there is close to 5,000 pounds of rubber 
in this plane, contained in over 200 different 
parts. 

An unusual item carried into combat is a 
supply of “lipsticks” of a lubricating ma- 
terial used by the crew members to prevent 
doors from sticking. 

Crews are carried in pressurized com- 
partments in order that they may fly at ex- 
treme altitudes to and from their targets 
| and arrive over the area in the best possible 
| physical condition. The compartments are 

(Continued on page 258) 
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DELTA-CRAFT BOOKS.. 
a complete education in modern shop practice! 


Operating Manuals for Better 
Results with Power Tools. Set 
of six books Shows how to 
get the most out of your lathe, 
drill press, circular saw and 
jointer, band saw and scroll 
saw, abrasive tools, shaper, 


Classified Designs . . . A 
Whole Book on Each Subject. 
Set of nine books containing 
hundreds of plans for chairs, 
lamps, garden furniture, tables, 
novelties, toys, games, foot- 
stools, magazine racks, etc. 


COMBINATION OF zi $ 300 


Group 


“C" | BOOKS IN “A” and “B” 


Practical Projects — Set of 
nine books containing most 
popular projects from Delta- 
Craft publications plus all 
manuals in Group ‘‘A’’. 


Set of 3 Books —‘‘How 
© Plan a Home Work- 
shop” .. “Making 
Money with Delta Tools”’ 


Group ‘E” 
Practical Finish- 


85° ing Methods.” 
Order Now! 
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Big Issues of 


tue Dellagtam 


=the popular, plan-packed 
homecrafters’ magazine — 


for only SO¢!L 


Money -saving, money-making 
ideas on what to make and 
how te make it — in every 
issue of The Delfagram... 


Think of ic! Only 50¢ for a 
whole year's subscription to 
the magazine that novices and 
expert craftsmen everywhere 
read to get nelpful tips — de- 
signs news plans — 
while they're still brand new! 

Here's some of the best 
knowledge available on home- 
craft subjects semt to you 
six times a year by the makers 
of famous Delta Power Tools. 


Practical in Every Detail! 
The Deltagram leaves nothing 
to guesswork. Every plan, 
every shop tip, eve esign is 
detailed . specific. Instruc- 
tions are step-by-step — com- 
plete and understandable, so 
that even the beginner can 
follow them easily, without 
costly waste of time and ma- 
terials. 

65 Tested Plans, 3/4¢ Each! 


Each season the Deltagram — 
only 50¢ for a whole year— 


contains about 65 different, 
shop-tested plans . . . so each 
plan costs you about 4c. 
Certainly inexpensive, isn't 
it? Especially for knowledge 
that helps you get more en- 
jormene from your shop, by 
elping you produce finer, 
professional-looking work that 
wins admiration — and doing 
it more easily, more quickly, 
more safely. 
Get Your Subscription In! 
New subscriptions start with 
the September-October issue 
eo so make sure you get 
every one. Fill out the coupon 
. « » enclose 50 cents in check, 
stamps, Or money order... 
and mail today! 
1iM-1% 


if your 
subscription to 
THE DELTAGRAM 
expires soon... 
RENEW IT NOW 
Pe ed 
miss a singl: 
issuc | 


Tear out and mail today! 


Deltacraft Publications, THE DELTA MANUFACTURING CO. 
683H E. Vienna Ave., Milwaukee 1, Wisconsin 


Please send the material checked 


or check for... imap 


(C) The Deltagram — year’s subscription.. 


below. Money order, stamps, 
seveseeeee(tOtal cost) is enclosed. 


nee SOG 


(My old subscription expires (date) 
") Group ‘‘A’’ — 6 Operating Manuals 


t] Group ‘‘B’”’ 
(J Group “C” 
0) Group ““D”’ 
() Group “‘E”’ 


Name.. 


9 Classified Design Books..... 
Combination of ‘‘A’”’ 
6 Manuals and 9 Project Books 
Set of 3 books 


and ‘‘B 


BG cciniccitenincitasiaeeisaritniceniiellitataasiieninditadiiag icine ita atin atl . 


ee ee ee oe ee os oe oo a ee 


Buy Wer Savings Bonds and Stamps regularly. 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC 


Victory Model Handiweld 
Are Weider operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
Available from generates tremendous heat to weld 
local dealers or all metals. Not a toy welder that 
by writing foc- uses carbons, but actually uses 
‘ standard coated rods—sizes 
tory direct | } 1/16” and 3/32”. However 
due to Priorities a generous \ 
supply of 1/16” rods only are a\\ 


supplied with the welder 
‘ Guaranteed not to burn out 
Repairs fenders, auto bodies 
| radiators, machinery parts, etc 
i) T Rg re ] 8B oO s i 0 p ' Take Victory Mode! Handiweld 
anywhere to job, operate right 
from light socket. You'll find a thousand uses for this 
This handy phonograph turntable speed indicator welder around your home, garage: workshop. Also in 
hd es. factories. repair shops 
complete with instructive folder, is now available reksere *Slembers “Hrarmers ete. Ore a vic story 
gratis to all phonograph ond recorder owners ny lp Eg SR gt A RN 
through their local dealers and jobbers. As a Sary parts with the exception of s large jar and a smail plece of ¢ 
recorder aid the Universal Stroboscope will assist - ry nts oat an a fo a ighted” . 
in maintaining pre-war quality of recording and Handiweld in § days from receipt and money paid for ft will be 
re ded Pi aK ush your order now. 
reproducing equipment in true pitch ond compe. KUM 6.205 Cin 
; Dept. G- cinnati 26, Ohio 
Universal Microphone Co., p ers of . 
of microphones and home recording en 
as well as Professional Recording Studio Equip- 
ment, takes this means of rendering a service to a P 
the owners of phonograph and recor aye ; oe A FULL YEAR’S SUBSCRIPTION TO 
ment. After victory is ovrs— dealer shelves wi ha CONSTANTINE’S Chips & Chats 
again stock the many new Universal recording : . he ae ietnieiitinn’ Binion ty publication for Craftemer 
components you have been waiting for. ee s i eas from all over America. Publish 








s hel 
gree wah Ce onstantine s Mas 
coin or stampe, and which is refundec 
a - 50 or more. Send toda 


U NIVER S AL = i : | geavesst 155m St, New York, New York 
LF) aaadlegede co. Seeeeeee ipa 


INGLEWOOD. CALIFORNIA 








WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 
“EVEREADY” FRESH DATED BATTERIES 


BENJAMIN GQ eet engete ent oe 


H-c PELLETS ARE AVAILABLE = 
at dealers or direct. Cal. .22 and Cal. .177. Production of When Writing Advertisers Please 
all models Benjamin Air pumee os and t ~—+—» © | #1 3 p | s = M hi 

) nded for t d on as our facilities are 
e! itt Work. WRITE FOR OUR ILLUSTRATED Mention Popular Science Monthly 
PRICE LIST OF POST WAR MODELS TODAY. 
BENJAMIN AIR RIFLE CO.. 811°Marion St.. St. Louis, (4) Mo. 


~ ag You'll Get MORE GOOD WELDS per Hour 


“Simptified” 
OVAL CONTROL 























LOOK AT THESE EXCLUSIVE FEATURES... 
that make HOBART the outstanding welding 
machine buy for more quality welding per hour 
and continuous operation without,shutdowns. 

AAO LIL EE 57s SIMPLIFIED... 
_——<<< for ease in operation, yet built to 
give years of dependable serv- 
IN-BUILT EXCITER ice on all types of welding jobs. 


& COOL OPERATION BROTHERS £0. 
mS ed A068. BOX P-841 Trey. Ohio 


ity waa 


HOBART “One of the Lh ee 4 id thee dd i ede ee dL 4 Equipment.” 
Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 





FREE! vcatest, most 
| COMPLETE RADIO 


prep, PARTS CATALOG 


yaaa) EVERYTHING in RADIO and 
mm) ELECTRONICS for War Train- 


10 
auiiee. BA ing, Maintenance or Repair 
New R-F Resonance and 
Coil Winding CALCULATOR 
Easy to use! For fast ac- 
curate determination of 
resonance factors and coil 
winding data. No. 37-955. 
Postpaid, only 25c. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752. . 10 

Dictionary of Radio Terms No. 37-751. . 10 
Radio Circuit Handbook No. 37-753. .10¢ 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. . 10 
Radio Date Handbook No. 37-754. . 25¢ 
All Six Books No. 37-799. .75¢ 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 7-H-4, Chicago 7 


ALLIED RADIO 


THERE'S 
LOTS OF SATISFACTION 


in making things for yourself — 
especially electrical equipment, 
which has so many profitable 
uses. Take welding, for in- 
stance; the LeJay Manual 
shows you how to make many 
types of welders and they, in 
turn, help you to make other 
things. 


PLANS EASY TO FOLLOW 


Old auto generators and other 
ick-up material can be us 

n making such valuable equip 

ment as: 

200 Amp. Generator Welders 
Large Transformer Welders 
Gunsmith’s Carbon Welder 

Workshop Spot Welder 
6, 12, 32, 110-Volt Motors 
Electric Outboard Motor 
Wind-Driven Light Plant 


Sand Casting—Forging—Heat Treating—Case Hardening 


is again available in limited quantity 


without priority. Orders filled in sequence 


Bench Grinders 


a E FO NDRY nd | aa 


as received INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction, and general pur- 
pose. Order now for early delivery. 
Three sizes are available capable of mak- 
ing bronze castings of 1'2, 3, and 6 
pounds weight, aluminum, copper, brass, 
etc. $17.50, $24.00, $34.50, f.0.b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC energy required for operation. 
Write for circular 


Electric Scooter 
Armature Rewinding 
Insect Electrocutors 

Electric Bicycle Pusher, etc. 


SEND NO MONEY—BUT 


Send a postcard with your 
name and address and a ré 
quest to send the LeJay Mam 
ual C.O.D. and the postman 


KANSAS CITY SPECIALTIES CO. will deliver it to your door. if 


Box 6022, Dept. S-45 


S 
J 


THE SHERRILL 
AUTO COMPASS 
JOINS THE FIGHT! 


Sherrill Compasses, miracles in 
plastics, now serve Uncle Sam. 
You can enjoy their new accu- 
racy and precision at war’s end. 


an 





= Battle Compasses 
Today! Auto, boat and 
plane compasses 

“ tomorrow! 
SHERRILL RESEARCH CORP. 
INDIANA 


Kansas City, Mo. 


you are not entirely satisfied 
after 3 days perusal, send it 
back and we will refund the 
$1.50. Bear in mind, however, 
that C.O.D. fees have been con 
siderably increased, so if you 
prefer to save this expense send 
$1.50 now, under same guar 
antee. 


WORTH 


$12.35 
IF PLANS 
BOUGHT 
INDIVID- 


23 LeJAY BUILDING 


MINNEAPOLIS — 8 — MINN. 


Buy Wer Savings Bonds and Stamps regularly. 








FOR MEN WHO Really KNOW PIPES 


Kiyulte Wt 


{LJ 


FiiterWeit combines exclusive pipe sofe 

guords... the Fiver. easily replaced, ab 

sorbs nico-TarS (fobacco sediment the 

' weil, built into the transperent bit, pre 

vents back-flow of moisture into the me 
Double a 

pipe and 


Henry Leonard & Thomas, Inc., Ozone Park, N.Y 
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Read about Motorcycling 
write INDIAN MOTOCYCLE CO. 
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Five New U. S. Planes 


(Continued from page 254) 


pressurized through use of part of the air 
fed to the engines by the dual superchargers 
on each engine nacelle. Boeing, who pio- 
neered the pressurized Stratoliners before 
the war, have worked wonders with the 
B-29 to give the crew the best possible com- 
bat conditions through this pressurizing, 
which maintains comfortable conditions 
within, no matter what the altitude. 

The compartments are deflated or de- 
pressurized when entering the bombing 
area, and the crew goes on oxygen. After 
the bombs have been dropped and the plane 
turned toward home, the pressure is again 
built up to a comfortable level. The de- 
pressurizing of the chambers is done in- 
stantly. It has been found through research 
and actual experiments that an instant de- 
flation of a pressurized chamber results in 
less actual discomfort and harmful effect on 
the personnel than a gradual decompression. 
The reason for the decompression over the 
target area is that the crew cannot afford 
to have to a scramble around for oxygen 
bottles should the compartments become 
decompressed through enemy flak or gun- 
fire during the critical bombing run. 

Since the compartments can instantly be 
recompressed to the required pressure alti- 
tude after the bombs have been dropped, it 
is only for a matter of minutes that the 
crew works in the decompressed chambers. 
There is no physical reaction to this at all, 
and the crews have the added protection of 
individual oxygen supplies during the criti- 
cal moments of the mission. Not only are 
there more than enough plug-in oxygen 
stations about the ship, but each crew mem- 
ber has his own “walk-around” oxygen bot- 
tle attached to his electrically heated alti- 
tude suit. 

The story of the development of these 
pressurized cabins is a saga of engineering 
achievement. Many obstacles had to be 
overcome before they were finally perfected, 
but so successful are they in their latest 
form that Wellwood E. Beal, Boeing’s vice 
president in charge of engineering, believes 
that all postwar commercial planes will be 
designed with pressurized cabins for the 
passengers. 

The B-29 compartments have been sub- 
jected to every grueling test that the plane- 
wrecking testing department could dream 
up. They have undergone machine-gun fire, 
cannon fire, and simulated flak damage. 
They have been pressurized until they ac- 
tually burst wide open. 

(Continued on page 262) 
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we WOW ano WAY o- 


USE OF WILLIAMS’ 
THREADING TOOL HOLDERS 


Thread cutting in the engine lathe is one of 
the most exacting lathe operations, and one 
which requires a thorough knowledge of 
change gear principles and procedure. How- 
ever, the accuracy and quality of the final 
job depends upon the cutting tool itself. 
An explanation of the proper application 
of two types of Williams’ Threading Tool 
Holders follows: 
EXTERNAL THREADING 


WITH WILLIAMS’ LOCKABLE 
SPRING-HEAD HOLDER 


Made in 3 sizes for cutters 1/4” ,5/16" and 3/8” square. 


This tool is designed for both fine and coarse thread- 
ing. Its Spring Head is equipped with a Locking Nut 
which provides the rigid backing required for heavy 
cuts; when loosened, the Holder becomes a Spring 
Tool for finishing work. Finished High Speed Steel 
cutters are furnished with this tool having each end 
ground to a “V” point forming an angle of 60°. 

To set the Tool, first adjust the cutter so that only 
the ground portion projects beyond the holder. Now 


set the Holder in the Tool Post, adjusting the cutter 


FRE DATA 


ILLIAM 
pROP-FORGED T00rs 


Application of Thread- 
ing Tool. Center Cage 
must be held parallel to 
the machine bed ways 
when setting tool, 








ss 


point vertically to 

exact center of the 

work, Then place a 

Center Gage with its 

back edge in contact 

with the work, or the Tailstock Spindle, and adjust 
the Tool horizontally by fitting the cutter point ex- 
actly into the 60° angle notch in the front edge ,of 
the Center Gage. (see illustration). Tighten the Tool 
Post Screw, using caution not to change position of 
the Holder. Apply cutting oil to the work generously 
when threading steel. 

EXTERNAL THREADING 


WITH WILLIAMS’ FORMED. 
CUTTER HOLDER 





Made in4 sizes, with formed cutters 5/16" to 5/8" thick, 


The High Speed Steel Formed Cutter with which this 
tool is equipped is ground to an included angle of 60° 
and is backed off for correct clearance. In regrinding, 
the top edge only is ground, thus assuring a point of 
proper form and angle as originally supplied. 

Procedure in setting this tool is the same as explained 
for the Spring Head Tool. In adjusting height of Tool 
so as to center on the work, do not use the Stop Screw 
on the side of Holder. This adjustment is used to 
compensate for metal removed from the cutting point 
in regrinding. The 
top surface of cut- 
ting point must al- 


ways be horizontal 


ah { a 
--- - Ke Sy) — 


Sl | 


when threading. (see 
illustration), 


J. H. WILLIAMS & CO., BUFFALO 7, N.Y. 
| ON USE OF SHOP AND HAND TOOLS 


Your name and address in the margin below will bring 
12 Tool Holder Data Sheets (punched for 3-ring binder) 
and a list of our complete Data Sheet series. Mail to 


above address, Dept. PS-8. 


AUGUST, 1945 


Buy Wer Savings Bonds and Stamps regularly. 














CAMERA FANS! 


.send for this 


FREE BOOKLET 


Copy Now! 


The Kalart Company, Inc. 
Dept. 178—Stamford, Conn. 











You have enjoyed such good service and long life 
from your AC Fuel Pump because of the quality 
thet is built in, from design to finished pump. 


You will continue that performance and quality 
if you insist on an AC when you need a new, 
or a rebuilt, fuel pump. 


BUY WAR BONDS + BRING VICTORY QUICKER 
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x oF 
And my Aron tone 
hopPy- pictures © 
What fun! And 
Tom comes home 


POST 
PAID 


With this NEW TOOL (not a brush) everyone can now 
draw lines with .— enamel, lacquer, etc. Used on au- 
tos. models, toys, Ss. imitation tile walls, cabinets, fur- 
nitare, linvleum as. os signs, bulletin boards, sporting goods, 
home ‘workshop projects 
Send only $1.00 for complete . 5 for pee | J 5 16” wide stripe, in- 
As easy to use fe, operating instruc- 


"P ore e 
as @ pencil bi 


A making 1 64 
2” and \%&” e stris 


Every Painter ‘on Craftsman Should Own One 
Send for your tool and as many ad 
width tipe you need tod 
you ¢ 
ras ~ ! 
re — wae tool and we’ 
Maint De ~ 


“WENDELL. MFG. “Co. 


Patented 4234-A Lincotn Ave. Chicago 18, tt. 


For Real Summer Fun, Build and Fly these 


.» Super 
Gliders 


a 


4 FT. EAGLET 


Biggest $1.00 
Patterned | ates . * Bow 


3019 00 %: aby" Bow 
5]. 8: ey Kick-sois 50c 
36’ School Tr'ng Models 


r Learn Theory, Design, Construction, Flight 
Each Kit only $ 50 Kit T73 ‘Spitfire’: Kit T74 = 
° schmitt ME-109; Kit T76 ‘‘ Airacobra” ; 
At your dealers, or Kit T77 “Warhawk” Kit T78 “‘Hurri- 
direct. (Add 20c pack-post cane’ *; Kit T85 ‘Lightning’ Kit T91 
chge.) Send 5c for latest ‘“Mustang’’; Kit T99 * ‘Typhoon’ ; Kit 
C-D catalog T105 *“‘Whirlwind” (illustrated) 


Cleveland Model & Supply Co, 4508076 Lorain Ave., Cleveland 2, Ohio 





Big 84” 
Super Condor Soarer 
Fasy to build, flies gracefully. and 


silly soars for hours It's the top 
for learnin principles of ad 
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Waterproof, shockproof, anti-magnetic, radium 
dial and hands, unbreakable crystal, precision 
tested, sweep second hand. 


Y 
te lcunia, eielitets steel back $39.75 
IP jewels. stelntess steel back $42.50 


No. KY 330 
17 jewels. all stainless stee! cose $59.75 


Prices Include All Federal Excise Taxes 


Postage Prepaid. Mail Orders Promptly Filled 
Write for Free Illustrated Booklet “KY 


BELL WATCH COMPANY 


Time and Life Bidg., Rockefeller Center, New York 20, N.Y 





YOUR biter WAR 
TA-PAT-CO SLEEPING 


WAITING FOR! 


Each day brings us nearer to the time we 
can offer you a Ta-Pat-Co that will have 
all the new features developed from years 
of experience in making hundreds of 
thousands of sleeping bags for the armed 
forces. This new lighter, warmer, more 
compact Ta-Pat-Co is worth waiting for. 





THE AMERICAN PAD & TEXTILE COMPANY 
GREENFIELD, OHIO 
In peace and in war, the leading manufacturer 


of Life-Seve Equipment ond Sleeping Bags 


AUGUST, 1944 


econditions, Reeves 
eeded Government 
has greot tensile strength 
snagging and scuffing. 
water and per- 


Under actual battt 


Army Twill has exe 


specifications it 
—resists tearing, 


Its dyes ore fast to sun, ee 
spiration. Sanforized Shrun - nag 
smartly, holds its lines. You = spre 
et this outstanding fabric in pret 
ors in post-war work clo 

it after Victory! 


to 9g 
variety of col 
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*Residual Shrinkage less than 1% 


REEVES BROTHERS, wi. 


54 Worth Street, New York 13, N. Y. 





Tomorrow s Miracle 
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ELASTI-GLASS' 


8 ttn ttad 

now .-- 2 limite 
—_ at many dealers ae 
fashioned Elasti Gi - 
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Clip or 
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rw on “Stratton Belt 
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h 
. grown wit 
T Grey or I 

jin Tan, buckle... 
handsonm q 


$1 
‘ " stchi : t liv 
100°, stre though of aimors 
$ and a) thous asad 
. RGANIC GLAS Trade Mark Regiete 
*Elasti-Giass — no silica or -_+~ ~~ ine, tirade Mark 
asticity © vm VinylitetT Brand ee ous . 
U_S. Pat. Of. ate vend iy, S. Pat. No. 2,288.18 
3.c. Co 
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MANUFACTURERS SIN ‘eee c 


+ Limited stocks on hand at our New 
Dealer's Note * York, Chicago and Los Angeles Offices 


xe Giant Grip 
ng comfort 


Buy Wor Savings Bonds and Stamps regularly. 261 











BEFORE STARTING 


DIRTY WORK 


Rub on 
“PRO-TEK” 
like a 

cold cream 


When 

through work, 
grime and paint 
wash right off 


= 


It acts like an 
invisible glove 


DU PONT 


PRO-TEK 


HAND PROTECTIVE CREAM 


INVENTION AUTOMATICALLY 


FEEDS COAL & EMPTIES OWN 
ASH FROM FURNACE! 


A remarkable stoker already used by thousands of home 
owners—fts into any furnace or boiler. Manufactured for 
over 9 years. So automatic that it takes coal from your 
present coal bin, going around corners if necessary, feeds it 
to the furnace, burns it as demanded by a thermostat located 
in the living quarters of your home, and empties the ash 
into a sealed container. There is no coal to shovel, or clinker 
to dig! Made in several sizes. . . If you are planning to build 
a home in the future, choose the complete Air Conditioner, 
which has this automatic stoker built in. Send for full infor- 
mation on how you can be sure of an early delivery of a 
Pocahontas Automatic Stoker after the war. 


ett . POCAHONTAS FUEL COMPANY INCORPORATED 
» 341 East 13ist Street * Cleveland 8, Ohio 


0 POCAHONTAS 


BIN-FEED ASH REMOVAL STOKERS 


Buy Wer Savings Bonds and Stamps regularly. 


Five New U.S. Planes 


(Continued from page 258) 


They found that the compartments under 
pressure will take many holes from ma- 
chine-gun fire and even cannon shells with- 
out losing any appreciable amount of pres- 
sure, so efficient are the superchargers. To 
take care of any but the largest holes, pads 
have been designed to be applied while in 
flight. They are held against the inside of 
the hole by the internal pressure. 

The designing of the clear plastic blisters 
to withstand the internal pressure was a 
major problem. Not only did they have to 
withstand the internal pressure, but the 
twisting of the opening due to flight stresses, 
the vibration of the plane, and the changes 
of temperature. On one flight over Texas 
at an altitude of over 30,000 feet, a crew 
member unfastened his safety belt to lean 
out into the blister to observe something on 
the outside of the plane. He leaned slightly 
against the transparent plastic dome. With 
a roar, the blister gave way, and out went 
the crew member. Fortunately he was 
wearing his parachute and had his “walk- 
around” oxygen bottle and mask. He landed, 
many minutes later, unhurt but consider- 
ably wiser. As a result of this incident, 
metal-rod “snoods” were fitted over the 
domes of plastic until a better and stronger 
fitting could be devised. 

Many unexpected things developed as a 
result of the ability of the B-29 to fly and 
fight well over 40,000 feet. For example, it 
was found that many compounds and ma- 
terials froze while others actually boiled 
and steamed at the high altitudes. To the 
amazement of all, sponge-rubber seat cush- 
ions swelled to enormous size, owing to the 
expansion of the millions of tiny bubbles in 
the material, and had to be redesigned. The 
plastic turret domes had to be redesigned 
because they steamed up at high altitudes. 
To overcome this, hot air was played over 
the inner surface, but then it was found 
that the great difference between outside 
and inside temperature caused the plastic 
to fracture. The entire composition and de- 
sign of the domes had to be done over so 
that they not only would resist the changes 
in temperature and pressure, the vibrations 
of the plane, and the combat stresses, but 
also would remain as nearly optically per- 
fect as possible. 

The B-29 and the other hard-hitting mem- 
bers of the AAF’s Varsity will see action 
on all fronts within the next few months, 
carrying the bali not only into the enemy 
team’s end zone but right on into their lock- 
er room.—C. B. COLBY. 
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Who travels the last hundred yards to victory ? 


HIS “TYRANTS’ WAR” is a modern war, all 
"Tame but— 

The Infantry is still “Queen of Battles”—still 
the decisive factor in combat. 

For it is the foot soldier who travels the last 
hundred yards to a decision. 

Of course, the magnificent contribution of 
the Navy and of the Air Forces is absolutely 
essential to victory. No less vital is the assist- 
ance of the Armored and Tank Destroyer units 
and the Engineers. And the Infantry could not 
continue to fight but for the Technical and Sup- 
ply Services which are ever on hand to provide 
supplies and communications, and to care for 
the wounded. 

But the great goal of the other Arms and 
Services is.to bring the Infantryman to a posi- 
tion from which he may advance to hand-to- 
hand combat with the enemy. 

Advancing across that last hundred yards 
of shell-torn field is the supreme test of battle. 
Generally it follows a nerve-wracking inching 
forward under enemy fire, under cover of the 
supporting fire of artillery, of the Air Forces, 
and of the heavy weapons of the regiment. 

But as the Infantryman approaches the 
enemy lines, all this supporting fire must be 


lifted. He is “on his own.” There is nothing in 
front of the front line of the Infantry except 
the enemy. Then the outcome rests entirely on 
the effectiveness of his own individual weapons 
—the rifle, the bayonet, the carbine, the hand 
grenade. And, most important of all, on the 
doughboy’s courage and skill. 


When you read the newspapers or listen to 
radio news broadcasts which tell of the capture 
of an enemy position, salute the foot soldier— 
the Infantryman who bears the responsibility 
for the final decision—the decision of Victory, 


* Back the attackI—BUY MORE THAN BEFORE! * 
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WE SIMI & 


CORPORATION 
30 Rockefeller Plaza, New York 20 





Through the following Divisions, Sperry precision 
instruments and controls serve the Armed Forces 
on land, at sea, and in the air... 
FORD INSTRUMENT COoO., INC. 
SPERRY GYROSCOPE CO., INC. « VICKERS, INC. 
Waterbury Tool Division, VICKERS, INC. 
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SYN-FLO 


LIQUID-PLASTIC 


YOU APPLY WITH A BRUSH 


This is really it! A brilliant white plastic 
coating to beautify walls of bathrooms, 
kitchens —any where. A post-war scien- 
tific discovery. A true plastic, yet you 
apply it with a brush; when dry, your 
walls are coated with a long-wearing, 
high-gloss film of white plastic that 
will not scratch. 


* NO BRUSH MARKS 
* NON-YELLOWING 
SYNFLO is made of 
same ingredients as 
modern plastic articles. 

It dries to a tough finish 
thetcon be scrubbed or 
washed like porcelain. 
The finicth of the future 
—ready TODAY! 


Money Bock Guarantee 
No.1 for walls, wood- 
work; No. 2 for furni- 
ture. Pure white! Or 
can be tinted. $5.95 for 
gol. with Special Thin- 
ner, express prepoid. 
WillshipCODif desired. 








DRILL PRESS OWNERS! 
HERE’S 1 TOOL wiTH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


PLawes & surraces + pancis aecans S°9PSO 
ROUTS & GROOVES + RABBETS » TENONS coumert 
STEEL TOP AUXILIARY 
DRILL PRESS TABLE 


Has 300 #q. in. smooth work 
surfaces to agate smoothness. Safe! ing surface Equipped for 
other 


Guaranteed harmiess to Grill press. 
Thousands now in use. SOLD ON impertent workshop 
MONEY BACK GUARANTEE. Full re- ece—a real buy at $595 
fund on 5 day Bg" Shri prepaid os 

on receipt of $7.50—or C.0.0. YOU 
RISK NOTHING. Free literature. 


BARRON TOOL CO., INC. 


370 Architects Bidg., Detroit 1. Mich. 


fo 4 






Converts ANY drill press in- 
to a time saving. low cost planer, 
paneter. tenoner. etc. Surface finishes 
all types of tough grained and knotty 














ORDER NOW 
FREE ILLUSTRATED 
CIRCULAR 


SUPERIOR PAINT AND VARNISH WORKS 


2254 NORTH ELSTON AVENUE - CHICAGO 14 









\ pliable Plastic that 
plugs holes in and around 
screens, casements, drau 

boards, sinks, bathtubs 
etc. Stops rattles 

In winter weatherstrips 
windows 


MANY USES IN 
THE HOME 


Keeps out dust and dirt, mosquitoes, flies 
ants and other insects 

Easy to apply. Unrolls like ribbon. Ad- 
heres to any clean, dry surface. Just press 


into place and it stays put Does not shrink 
crack or chip 


About 80 feet to a roll. At your Dealer's or $1.25 postpaid 





Send for Circular 


J. W. MORTELL CO. 


534 Burch St. Kankakee, Ill. 
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SEALS ALL CRACKS 

PROTECTS WALLS FROM 

MOISTURE, DAMPNESS AND 
SEEPAGE 


Waterproofs and Paints in ONE Easy, Quick Operation 


GUARANTEED to w aterproof any masonry sur- 


~ face, inside or outside bel ow ovens ” abot e 
Dies grade. No ski ll required brus! L, on af 95 
Po’ s adding water to STOPZI Tr. Will ne, So 
“Tae et C Gal 








peel or chip. Unequ os 5S concr 








rough plaster. brick we stucec 
ah Made in 15 colors. 
iin, Ap geas deaien “DISTRIBUTORS WANTED 
. or order direct A few choice territories avaiable 





EVERCRETE CORP., Dept. ES, 25 W. 44th St., New York 19, WN. Y. 





1TI10-VOLTS AC 
from DIRECT CURRENT 


with KATO KONVERTERS. Furnish stand 
ard iit At from 32. 1 ‘ 





KATO ENGINEERING CO., 
115 Elm St., MANKATO, MINN. USA 








RUST-PROOF ANYTHING IN 2 MINUTES! 





(An invisible coating of this easy-to-app! 
oul will do just that 
FIENDOTII 
* Aa - 
Cleans... Protects ... 35e¢ 2 oz. Bottle at Dealers 
McCambridge & McCambridge Co 


Balti 



















ROTECT your valuable equipment, 
tocls, foods and furnishings from 
damage! End dampness in your home 
or workshop with amazing DRI-AIR. 
Makes Dry Rooms Healthful, Pleasant 
Place DR1-AIR Unit in any room, base- 
ment, storeroom or closet, DRI-AIR Chem- 
ical absorbs extra moisture from the air. 
Keeps rooms dry_ Prevents mould and , 
mildew. DR1I-AIR kills musty odors; stops rust: keeps furni- 
ture and woodwork from warping. CompleteDeLuxe DRI-AIR 
including 10 lbs. Chemical, $5.50 f.0.b. Chicago. 


fe our dealer or order direct. Send for FREE BOOK- 
er’ ‘Household Hints in Wartime.”’ Write today! 

TAMMS SILICA COMPANY 

226-MA WN, LASALLE STREET, CHICAGO 1, ILL. 
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Speed owpep 


WITH A BACK OF STEEL 


Makes Light 
Work Out of Tough Sweeping Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for faster, easier, better sweeping. Block is 
narrower — easier to handle. Tufts of longer, better fibres 
are more compact — provide “spring and snap” action. 
Handle instantly adjustable to height of sweeper — re- 
duces fatigue and strain. Speed Sweep brushes are built 
to outlast ordinary brushes 3 to 1. 


FULLY GUARANTEED. Since Pearl Harbor Speed Sweep 
brushes have proved their superiority in many thousands of 
factories under varied conditions. They are unconditionally 
guaranteed to meet your requirements. Prompt shipment on 
AA-5 or higher priority rating. Write for styles, sizes, and 
prices today. 


6) Muwauxes Dusress .233%%. 


528 N. 22nd St., Milwaukee 3, Wis. 


WANTED: 


IDEAS! 


We have been retained by a number of companies desiring 
postwar products and processes. If your idea is acceptable 
an attractive contract for purchase or licensing will be 
arranged. Send copy of patent or drawings and description 
Your information confidential. This service is free to you J 





NEW PRODUCTS DIVISION 
DESIGNERS FOR INDUSTRY. INC. 
2915 Detroit Ave., Dept. 5-7, Cleveland 13, 0. 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cost LENSES —— 


COST 
Big 10 Page Project and Idea Booklet with 


all sets—describes successful developments—points 
the way to new e-perimcats. 


ALL LENSES NEW, finely g:ound and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 
Set No. 301-N “Our Advertising Special” 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, low power microscope, strong magnifiers, photo 
cells, telephoto lens, dummy focusing camera, Koda- 
chrome viewer, stereoscopic viewer, ground glass and en- 
larging focusing aids. For experimental optics, portraits 
of babies and small pets, copying. ultra close-up shots, 
and many, many other uses 
Set No. 305-N “The Gadgeteer’s Delight’ 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked 


Set No. 310-N “The Experimenter’s Dream’ 60 Lenses 
and New Complete 50 Page Bookliet—$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 others 
that makes this a sensational buy. The variety of lenses 
in this set will enable you to conduct countless experi- 
ments and build a wide variety of optical equipment. 


SO Page lUlustrated Idea Booklet “Fun With Chipped 
Edge Lenses” Only $1.00. The Complete Hand Book 
describing a wide variety of exciting experiments 


END OF WAR BARGAINS 


Roof Prisms (worth up to $30.00) mfg. for U.S. Gov 
Telescopes No. 5-AN . Perfect for definition and devi- 
ation—$2.50 Postpaid. No. 5-BN 
above—$1.50 Postpaid 
Make Your Own RIFLESCOPE. Complete set 5 matched 
Achromatic Lenses, originally produced for U.S. Navy 
gunscopes—3 Power. Order No. 2000-N $11.00 
Postpaid. 
16 MM. Achromatic Projecting Lenses. Set No. 4002-N 
onsists of 2 cemented achromats, 18.5 MM. diame 
ter with effective focal length of 2”. Originally mfg. for 
U. S. Government . . . $4.00 Postpaid. 


EDMUND SALVAGE CO. . 


\ 27 W. Clinton Ave., Dept. 10, P. O. Audubon, N. J. 


Not so perfect as 











th Our six in. tool steel cutters. Make 
mouldings, casings, drop-leaf tables. grooves 
beading & jointing 1” wide $1.50, 116” $1.75 
ea. Postpaid. State size hole. List & folder free 


John A. Sandstrom, Box 517, Stow, N. Y. 


KEUFFEL & ESSER CO. 


AUGUST, 1944 


HOBOKEN, WN. j 
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Build It At Home ... From SCRAP! 


THE WORLD'S SMALLEST 
5-CYLINDER AIRPLANE ENGINE! 


a” Bore and °s” Stroke 


You can be the proud owne 1 mazing 5-cylinder, 4 stroke 
eycle airplane engine, built to 1 ts big brother. Right 
now we are working all out f le Sam but when our facilities 
can be rele —— for i. ace time production, this engine can be pur 
chased fre plete, factory tested, guaranteed, and ready to 
run. ME ANWHILE START BUILDING IT, YOURSELF, 
NOW. You can build this fascinating motor in your own workshop 
all of it or any part ng easily procurable, non-essential metal 
scrap. Any parts you may not wish to make you can buy from us 
later, at @ reasonable price 

COMPLETE BLUE PRINTS are now available 
standable to those with some knowledge of machinists’ work. For 
those with less experience or NO EXPERIENCE at all, we furnish 
a reference book which covers in detail every phase in the building 
cf this amazing engine. Easy to read—easy to follow. 

A COURSE IN MACHINIST _ 
AND A FASCINATING HOBBY . 

prints and the reference book con- 

yvor-bu ding and will compare 
training available 


easily under- 


The information in these bi 
tit a complete course in 
favorably with the best achir t or mechanica 
anywhere. Blue prints and reference b nly $4.95. Material 
will come to you post-paid. Send oh ck of money-order for $4.95 to 


MORTON AIRCRAFT, DEPT. 2 


3227 HARNEY STREET OMAHA 2. NEBRASKA 


ace eee 
in every battle...doing 
vital jobs .., unfailingly 


Buy Wer Savings Bonds and Stamps regularly. 


FIRST AID FOR 
BATTLE-SCARRED 
FURNITURE! 


Shinola 
Colored Waxes 
in all colors 


i 
AK 
~) 


@ Whether you want to cover up cigarette burns, nicks, 
scratches on new furniture ...or bring back the rich, 
mellow finish on an old piece of furniture, there's a 
Shinola wax to match wood of any age or color. These 
first-cid-for-furniture waxes, in the handy shoe polish tins, 
are easy to apply ... economical to buy. 

The scientific combination of oily woxes in Shinola pro- 
vides a protective pliable film which helps repel water, 
dust and grime. Applied and finished like any other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather and linoleum, too... 

Shinola is the largest sell- 
ing paste polish in America. 


A Product of The BEST FOODS, Inc. 
KEEP 'EM SHINING WITH 


SHINOLA 


NEUTRAL — TAN — BROWN — OX-5008 — BLACK 


Wartime ploces heavy de- 
mands on our supplies, so if 
yourdealeristempororilyout 
of stock, please be patient. 


* HULL AUTO COMPASS 
will direct your car faith- 
fully, too. After the war, 
dealers will have the im- 
proved new model, battle- 
Assure Victory tested. scientifically engi- 
BUY BONDS neered. 
HULL MFG. CO., P. 0. B.x 246-E8, WARREN, OHIO 





= NEW BOOK OF LATHE AND DRILL PRESS SET-UPS 
1 Oc Practical, unusual uses, contains 49 illustrations. 
Post- Send 10c to cover handling and postage. 


Paid JACOBS MFG. CO. 254 Jacobs Ré. Hartford 1, Conn. 


SH “DU- Firs GARDEN TRACTORS 


a to 9 H.P. Circulars on request. War 
Smits production—We supply repairs for all 
SHAW Tractors sold in our 40 years in 
business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts, powered by 2 H.P 
or larger air-cooled engine; or walking 
typ: Garden Tractor % to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
will plow cultivate Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00 
Money Back Guarantee! 
SHAW MFG. CO., 5708 FRONT SJ. 
Galesburg, Kansas 
668PS North 4th St., Columbus, 











and Peppy ‘Pal’ 


Ohio 
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PRELUDE T0 A PERFECT FINISH 


Finish must now 
be measured in 
micro inches 
That's where the 
new Chicago FV 
BOND Wheels 
excel. They give 
a precision 
smoothness so in- 
tensified that it 
passes any sur- 
face analyzer 


= 
S C ELECTRIC 
OUTBOARD MOTORS 


FV BOND is available in all types of Chicago Mounted Plan on owning a modern 


and Small Grinding Wheels—in all abrasives, grain SC Electric Outboard Motor. 
and grade combinations. It is the result of re- Quiet, dependable, efficient, 
these motors are ideal for trol- 
ling with boats up to 16 foot. 


search and experiment on hundreds of aircraft jobs. 
Chicago Mounted Wheels are tough, long lived, depend- 
able. Over 300 sizes, styles and grains 
Chicago Grinding Wheels—Only siz- 
es up to 3” diameter for the dura- ¢ WEAD QUA, 
tion, with WPB approval. é 
Handee Tool of 1001 Uses and Hi- 
Power Grinders are still available / 
to all who have priorities. y " 
i pee SC BOAT & LUGGAGE TRAILERS 
Send for Free Catalog. ” A dual-purpose trailer for any flat, vee OF 
¥ round - bottom boat up to 18 foot... Or 


CHICAGO WHEEL & MFG. CO. with utility body in place, a 1000-pougd 
1101 West Monroe Street, Dept. PO, Chicago 7, Iilineis , luggage and equipment carrier. 


SC products will be available just 
as soon as civilian production of 


ACHROMATIC LENSES - such items can again be resume 
ASTRONOMICAL OBJECTIVES : 4| SILVER CREEK PRECISION CORP. 
OPTICAL FLATS—'/2 WAVE SILVER CREEK, NEW YORK 
A LUMINIZED DIAGONALS, '/2 WAVE 
FRONT SURFACE MIRRORS: '/2. WAVE pre ; 
Send for prices and details. oa the Army-Navy E for a in wor eT 
ow building precision ports for cal. Carbine an pring- 
MAYFLOR PRODUCTS CORP., KATONAH, N. Y. field Rifles; 30 and 50 cal. Browning Mochine Guns; 20 ma 
Oecerlikon Anti-Aircraft Guns; Curtiss P-40 and P-46 Aircrafty 
at a Aircraft generators and Sterling Admiralty Engines. 


Balance 4°'x 9°’ Base. With either ‘i 
— or Avoirdupois aed ° 
































ents. Catalog 
‘ars, ‘miner, als 
. Oks ) cents 
LABORATORY ‘MATERIALS: £6. 
7317 Vincennes Ave., Ch o, mH. 


TYPES __— ae 
FOR MORE TOOL WORLD’S LOWEST PRICED 


MILEAGE ADDING MACHINE “sncesaise~ 
Ask Your Dealer RRA ee SVEINERS OR FERORNOL QHILY $280 


toy. “Operates with only a ve er ‘fick. 
Adds, subtracts, multiplies, divide 
Counts up to ten peatice. Pays for itself 
over and over. Ideal Gift—for Business 

u CA Income Tax and School use. MONEY BACK GUARAN- 
TEE. Send name and address. Pay Postman any BS.5 a 
plus postage. (Send full cash if outside U Mo 
Back in 16 days if not delighted. AGENTS WRITE. 


as FORGE & TOOL CORP. | 
‘Uhaie UTICA, N.Y. ke CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 445 P. O. BOX 1118 CHICAGO, ILLINOIS 
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iS YOUR 


INVENTION 
ON THE 


POST WAR 
CALENDAR 
2 


? e 


If you have a metal product, patented or 
patent pending, or an invention beyond the 
idea stage on which you can furnish clear 
write us 


sketches and written description 


+. We may have an interest in 


NATIONAL 
MACHINE 
PROOUCTS 


148 W. SLAUSON 
LOS ANGELE 


ca fORntA 


common. Your rights 
+ be scrupulously 


respected. 





Shows how to Start a Good War-Time 
Business with a Big Future 


There are hundreds of 
your commur 
need sharpen- 

used by 
carper 
school 
factorie ills, ete 

Our PRE E P L AN s hows 

how to get this bus 


¥y applicatior re 
quired—-delivery guar- 
teed. Get into 


now there is plenty 

of business during wartime,— 

+1 se ae the big building boom 

hich is r © come when the War is over 

Send coupon t y for TREE PLAN no obligation, no 
salesman will 


FOLEY MFG. CO., minnie 13, svn. 
Please send FREE PLAN on saw filing business 


NAME 





ADDRESS 
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ELECTRICITY FOR ANY JOB 


ANY WHERE 


ONAN A DRIVEN ELEC- 

TRI‘ TS provide electricity 
in NCestionn where it is not other- 
wise available. andforemergency and 
standby service. Thousands doing 


115 to 660 volts D.C 

6 to 4.000 volts. Also dual 
A.C. and D.C. output models 
> & Sons, 1818 
Minne 





POST-WAR.... 
PRODUCTS WANTED 


Organization experienced in manufacturing. engineer- 
ing and merchandising is now interested in mechanical 
and electrical devices; either new ideas or improve- 
ments upon present methods on an outright purchase 








or royalty basis. All replys held in strict confidence. 
PAINTED~"-LETTER PATTERNS 
MANY 
SHO WCARDS Sema 
CHICAGO 51. aun. 
protection for your good tools ree Catalog 


Research Dept., P. O. Box No. 69, York, Penna. 
FOR Fone JOHN F. RAHN 
PATTERN MAKERS 


SIGN EASILY “0 EXPERTLY 





For Tractors 


Mrkes wood sawing 

fost and easy. Can cut 

enough wood to pay for 

itself quickly Easily 

moved while attached. Big 

heavy blade. FREE details 
TTAWA MFG. CO. 


Oo 
W801 Oak Ave., Ottawa, Kans 





When Writing Advertisers Please 
Mention Popular Science Monthly 











Wels 244: 


\ AUTOMATIC GRIP 
f SCREWDRIVERS 


UPSON BROS., INC 
86 Exchange S!., Rochester 4, N.Y 
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YOU CAN'T BEAT VA. with KEENER. 


this to relieve TORTURE of safer, FASTER 
X-attoxnaives / 


Planes for 
Uncle Sam! 


No other knife at any 
rice has all the rich 
eatures that make 
° ° ° " the undis- 
If you suffer from itching, burning sore- first choice of 
ness from cracked, scaly skin between toes alg 
—just feel how the first applications of A oe Ay ay 
medicated liquid Zemo relieve distress. >, See sharpen) and the 
: tifically 
Then Zemo, on contact, actually kills the sands ond shaped blades 7 
2 > g authentic eignt styles, give 
germs that most commonly cause and be yA. 
spread Athlete’s Foot. versatile tools of his whole 
and enemy, outfit. With these amazing 


Use Zemo freely —soon your discom- yee fe knives, you increase output and 
: : , improve accuracy. 
fort should disappear. Zemo is a Doctor’s quick iden- RIT 66. 63—Dounle MIT NO. 62 Purntshed 
formula backed by 35 years’ success. The set with 2 handles. Vitis “and ‘hited 
first trial convinces. All drugstores. 


nd fitted re. 
NOTE: For real stubborn 
cases buy Extra Strength 7 EMO 
- 


12 blades $2. oo a “cheat t $3.50 


FREE — eer. Sate cer ee 
DIXON'S GRAPHITE 


SLIPSTIK 


| - ‘ 
a RUB-ON lasting lubrication hot _sSARRRRRRRREREEEY 
of bicycle chains, fire arm actions, ANY f SP"x-acto Crescent Products Co., Dept. Ps 
doors, drawers, window slides and : ( aclsG sem Avenue, Mow York 36. “ge 


everything that sticks or squeaks. ‘terrestres 2'< y # 
JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, WN. J. ~~ odie ran att Bie’ Q sored otra 
i . 
’ 











Se — Se — asso ted blades $1.00 
> five 2 , s 
+ BEST bes .5) SHOES r- eh with 5 extra essorted a 
dle postage *S ON orders under $2. 
| , ees by remitting with o r. 


Wennaneaee 


Address 


wit ew Oud bas ce., SROcKTon, mass. ——_-- 


iiamom 16 Soeuminte Plans — only 10¢ 
Useful, practical, easy -to-build ann A 
MAKE IN 
YOUR HOME houses, lazy chair, ete. Includes photos, drawings. ie . ‘ shi ‘ . 
yusiness of your own ig money making Hollywood style potte Sed 
STANLEY TOOLS birdbaths without moulds “Wishing — lls, stucco-rock ae nec, an 


WORKSHOP 264 Elm Street, New Britain, Conn bling and cement water-paints. 10c brings sample Lterature pictures. 
| Hollywood CementCraft, 8523 Wonderland Ave., Hollywood 46, California 














LEARN ARC WELDING” from A to = 


® Lessons in Practical 
Arc Welding = Te 

O Practical Arc Welding 
A Text Book $2.00 

7] Practical Design 
pfor Arc Welding $3.50 





parati 
demand wai 


hool, * a 
de S¢ re S| “; 


Hobart Tro § im, 
World's Largest Builders of Are Welders.” 
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~ oem: 


ccleaner — —— 







LOOK AT THIS TOOL BOX 


ALL STEEL 


Cantilever 


TRAYS 









Built 
like a 
Battleship 


NO 


PRIORITY 


NEEDED 
THOUSANDS PURCHASED BY THE 
U.S. AIR CORPS AND ARMY ENGINEERS 


De Luxe Too! Box Kit, Li 


Olive drad k 


RUSH your ORDER 


ANDREW A. ROBE WAREHOUSE 8208 S:."0ee..*%: 





¢ me 3 cr 
; 
cg | 5 
I t 
“ Vy 
rn PAY ‘ rt 
T Ay Li 
y ' ; —_— thine ¢ 
Plastic Fabricators, P.O. Box 2344, Los Angeles, California 
——— — — Mol Coupon Now---- 
Plastic Fabricators. Dept 
° 





G 
0. Box ~~ Los Angeles 23 Satttarate 





Glamorize Your Home With 


3 Eo 


¢ / Amazing Liquid 
[2S ee Plastic Paint 
| 


ONE COAT 
COVERS 


PLASTI-COTE is one of 
EXTERIOR chemistry's war-tested 
miracles ~THE PAINT 
OF TOMORROW —TODAY! Ir s selt-leveling, 
leaves no brush marks. So, anyone can 
ipply it. ONE COAT COVERS clapboard, stucco, brick, plaster- 
board, metal—any surface. Gives a har d, fadeproof finish 
that is am azingly d durab lea and beautiful. Washes li ¢ finest tile. 
Money Back Guarantee 
o of this liquid plastic paint. If not delighted, retur 
Order tor cash, post-paid; or 
Colors: White, Ivory, 
Blue, Brown, Black, 





Use 25° 
the rest and receive full retund 
..o DB all express charge. 


plus smi 
Grey 


usty Rose, Peac 
or dark Green. Gal 


Cream, Butt, 


—__=>_: —ONLY 
Bact LS 


covers 500 sq. ft. 


INTERIOR 





cue PRODUCTS, 333 WN. Mich. Dept. 1, atone 2 


Dealer Inquiries Invited 


“Combination Detachable” 
SCREWDRIVER 





Her convenience lus economy! The 

d J purpose ift h. is genuine Phillips 

blade at one end, regular Xcelite at the 

ther. Shaft is held securely in con 
ve t How handle made of the new Xcelite 

s] proof, fire esistant! Made in Stubby size illus 
trated) with 3 verall length; also in standard sizes with | 
three blade-size combinations all fitting same handk 
Sales are restricted. Priority required. Please contact your | 
hardware, radio or mill supply dealer, or write Dept. I | 
' 


Park Metalware Co., Inc. 
Orchard Park, New York 


Back the Attack—Keep the War Bonds You Buy 


UXceL ite) 





QUALITY TOOLS 
PREFERRED SY THE EXPERTS 








] 


v, 


‘ 


“Better hole up—a guy just got 
my uncle with a 30-30 Marlin!” ii 


— 








Now and Then 


If you're lucky enough to own an 
outboard motor, use it. Put it to work to keep 
you fit for your war-time job. 
And share your fun. When you go fishin’, take 
a friend. Take one who has never fished before 
and give his heart the kind of lift that only 
fishermen know. You'll both be better for it. 
You'll have more fishin’ time, of course— 
and more fun all around— if the third party on 
your trip is a Sea-Horse. 
The Sea-Horse is a born fishin’ friend. 

DEALERSHIPS: All of today’s Sea- 

i 


= jorses are for the armed services and es 


sential needs. But if you are interested 

, in selling and servicing outboard motors 
after the war, write us now—no matter 
what your location may be 


JOHNSON MOTORS 
500 Pershing Road, Waukegan, Illinois 


Johnson Sea-Horses 
for Dependability 


THERE 1S NO SUBSTITUTE FOR EXPERIENCE 
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This portable Dynamic Welder—easily car- 
ried right to the job—plugs into any con- 
properly wired 110 volt 
light circuit—works on Iron, Steel, 
e and other ron, Steel, ae 
carbon are welding 
me at stagres—does work you would think 

nly possible with a larger, more ex- 


venient, 


Brass, Bronz 
eight metallic and 


pen sive machine 


Saves 
VALUABLE TIME 
and MONEY! 


Once you see a Dynamic in 
Operation you won't be with- 
out it. Its simplicity will 
amaze you. In @ year the 
Dynamic only costs you 
about 6c a day. 

Comes complete with helmet, 
rods, cables, electrode holder 
and operating instructions, 
etc. 


ooupears 


DESIGNED | TO. bo HIGH GRADE WELDING INEXPENSIVELY | Write today for free priority 


Maintenance 
Repair and Poss \ 
eful that they cannot affo 


u t 
If ines xperienced, you can easily ‘le arn to do a vari ety of high grade weldin 
simplified operating a 


following the practical, 


DYNAMIC WELDER CO., 


13 East 23rd St. 


ss: Foundries; Auto, General assistance and particulars on 


J Dynamic rand it so indispensable and how to qualify for one of 
thou ’ 


these amazingly low-priced 
welders. Act now while 
they are still available. Get 
details on our 10-day trial 


BE Chicago 16, Il. | omer. _ 


jobs by 


1d welding instructions furnished. 





Pays HOSPITAL BILLS 
for Whole Family 


Costs 3c a Day for Adults 
Only 11,c a Day for Children 


It'shere! The new Family Hospital and Surgical Expense Policy 
you need and want! One policy insures whole family— mother, 
father, children, anyone from 3 months to 65 years. No med- 
ical examination. P ays up to $510.00 hospital and surgical bills 
for EACH and EVERY person insured. Pays up to $100.00 
doctor's fees for operations. Pays up to $50.00 for operating 
room, medicines, ambulance,etc. Covers sicknesses, accidents, 
operations, childbirth, female disorders, and many other disa- 
bilities not covered by other policies. You select your own doctor 
and hospital. This full-coverage Family Hospital and Surgical 
Policy issued DIRECT to you at special family rates by big, 
strong company with over $3,000,000.00 in assets, Investigate! 
SEND NO MONE Y, but mail the coupon below quick for full 
details — sent F REE, No agent will call on you. Act today! 

STERLING INSURANCE CO. 

4534 Sterling Bidg., Chicago 11, ti. 

Send me your FREE INSPECTION Offer of LOW- 
Family Hospitalization Pian. 


~ TELESCOPING MEASURING TOOLS 


Measure All Holes, Slots, Etc.—5/16 Inch to 6 Inches... 
Gives You Outside Micrometer Accuracy on Inside Measurements 
2 FINISH YOUR OWN SET OF FOUR TOOLS 


a $950 COD. 





Plus Gonel Qmmatt Dootet Charge 
ART OF THE MACHINE WORK ALREA DONE — 
Le LATHE Wont NECESSARY To » Commns Te. "No s ecial toon 
ad lready done it includes all 
(r are machines Y) simple dr: awings. and detailed instructions. 
oe YU. your name and address to: 
HOP, _ 2628 Armsiwong Avenue, Los Angeles 26, California 


Amazing BOOK for You 
Harold Hunt wants to send you big revised 
Ne SS Sotalon Wie panes af waskoeniien 
ideas. 12 pages of rar weeds in colors 
UNEQUALED BARGAILS in ported and 
American woods, supy lies Send ly Ie to 
cover postage and handiing. These already 
holding this catalog —send for revised 6 

CRAFTSMAN WOOD SERVICE C 
2728 S. Mary Bept. 8-48. Chicege 





TAPE WORMS 
ROUND WORMS 


(Ascarids) 


HOOK WORMS 
WHIP WORMS 


. you can free your dog of all these worms 


wit PULVEX 
cramer WORM CAPSULES 


Used by leading breeders. At leading pet, drug, department stores, 50c 
a package (double size, 75c). Packed two ways: for puppies, for dogs. 
= nr. = ane our on. 
ht fu 


DIESEL CONVERSION mt aaa 


Complete unit $39.50. Agents Wanted. ‘. Buc “kley Co. 
Crocker Bidg.. Taunton, Mass. C. J. Millerburg, 1817 San An- 
tonio, Alameda, Calif. L. J. Eady, 14 Florence St., Toronto, Can. 


Can’t Keep 
Grandma In 
Her Chair 


She’s as Lively as a Youngster— 
Now her Backache is better 

Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature’s chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and wil! help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan’s Pills. 











25-50 mileage increase, 
easy installation, nochange 








Kit No, 2. same as 


- 
a> 4 gpeve, on Master 
mea Moto. Tool, 923-90 





has all these feature 


is: 27, r.p.m. (assures better 
work and lengthens life of cutters); shockproof (bake- TOOI Sg 


lite) case; oi!-less (otl-sealed) bearings: fan-cooled mo 
tor. Order Moto-Toels and Accessories at you. dealer. 





you need 2 »- Too 





Driority. 


AWARDS” 


—Suggest Dreme! 
n srindies. 

. burring and fin ng these . 
‘o-Tool's many capabiities. ¢ Only Moto- Too! 


direct on a day ytal Money-back guarantee f 
ask your Vcupteper for proper 


Gatalon FREE” 


To TIME— 
CUT COSTS AND 





DREMEL MANUFACTURING CO. Dept. T-124-H RACINE, WISCONSIN] specp propucTion 








“ Now Get £X7RA 

Now you can get up to 30% extra gasoline 
mileage with a Vacu-matic on your car. 
Quicker pick up, smoother running, added 
power and precious gasoline savings guaranteed. 
Automatic Supercharge Principle 
Vacu- matic is entirely different! Operates on 
the Supercharge principle. Saves gas. Automat- 
ically provides a better gas mixture. Guaran- 
teed to give up to 30% extra gas mileage, more 
power and better performance. 


liege J "hr 

rivs att cars AGENTS TRIAL OFFER 
Qenstree tec A of six parts, 

fared into a single unit. ‘very car, truck, tractor a prospect. Send 
the factory Ve ery gui ckly ni ume addresson poste ard for big money mak- 
installed r and how you get yours for introducing. 


Vacu-matic Co., 7617. 964 W. State St., Wauwatosa 413, Wis. 


care MOTORISTS -ee 


MENDS MOTO-VATOR peavents CARBON — WATER VAPOR 


EVERYTHING KEEPS MOTOR LIKE NEW — SAVES 15-30% GAS! 


° Eliminate expensive carbon and valve jobs! Moto-Vator is auto- 
Dishes, glassware, furni- matic and foolproof. Works on any motor. Use ordinary gasoline 
ture, luggage and foys. . get hi-test performance plus! 50,000 mile road test proved it! 
This is nota pod t, but similar to water injection on newest combat 
«i | plane motors to increase power. Amazingly inexpensive! 
“aor par oF BIG PROFITS, TOO! Make really big money! You get license to 
equip truck and bus fleets in your locality. Every car owner needs 
Moto-Vator to decvease operating expense . . add mileage! 





ACT NOW! Prepare for terrific post-war possibilities. 
No investment required. Send at once for Illustrated 
Booklet showing sketches and detailed information. 
Enclose 10c in coin to cover mailing. Write to Dept. P-8. 


SX Laboratories, Tuc. 
P.0. Box 37 + MIDDLE VILLAGE - Long Island, New York 














BUILDZARC-WELDER ™" po There’s no finer way than the American 
\ 


For Light or Heavy Work. 30-200 am- weiner YEO - way. Let’s keep it that way. Buy War 


peres. Complete PLANS 35c. Send today 7 
and we'll include FREE our BIG Catalog. WI, x Savings Bonds and Stamps regularly. 
j < 


LEJAY Mig. Co., 1323 Lejay Bidg., 


Minneapolis, Minn. . on 
—— . oa = ~ iia . — 











ENGINES IN STOCK 


The G. H. Q. miniature gasoline engine that really operates is still available. Over 100,000 
sold to date. 1/5 H. P. Complete with flywheel and propeller, fuel, 15 accessories and full 
instructions. Fully bench tested and ready to run. Power for all models. $20 complete, 
Send only $1.00—Shipped Collect C.0.D. same day. Send 25c for illustrated Catalog of hun- 
dreds of hobby items and airplane identification chart. 


GHQ MOTORS, Dept. SV84, P.0. Box 203, Madison Sq. Sta., New York 10, N.Y. 


SET THE IMPROVED SUPER DRILL GRINDING ATTACHME 


Sharpens drills from 3/32” up to 1-1/16” diameter. Grinds old drills 
like new in 3 different drill point angles—59°—69°—88°. ONLY 
Will grind short, medium and long twist drills up to 11” $9 95 


Pays for itself the first week 


WHEN YOU GRIND DRILLS WITH THE SUPER GRINDER 
YOU'RE AN EXPERT FROM THE START. Machine shops | COMPLETE! 
pronounce it a time saver, does work like the highest 
priced grinders, gives a perfect center, clearance 
desired, and pee different _ Sages Saves 
time—grinds drill perfect 25 seconds NO MACHINE SHOP 
SHOULD ‘BE WITHOUT THE’ SUPER GRINDER. Just mail your check 
or money order for $2.95, complete, and your address—the SUPER 
GRINDER will come to you quickly, postage paid. 


Fred F. Ten Eyck, Distributor MONEY 
758 S. Irolo St. BACK 
Los Angeles 5, California GUARANTEE 
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PRE CISTON 


— AS VITAL IN WAR AS IN PEACE 


In every theater of war South Bend 
Lathes are holding to their pre-war 
traditions for dependable precision. 
In the mobile machine shops of our 
mechanized forces they duplicate 
factory tolerances on intricate parts 
needed for emergency repairs on guns, 
tanks, trucks and other essential 
equipment. On board many of the 
Navy’s fighting ships, where high pre- 
cision is an absolute requirement, 
they are also depended upon for the 
maintenance and repair of mechani- 
cal equipment. In the repair bases of 
the Air Forces, they play an equally 
important part in keeping planes in 
service. 

In all classes of war service these 
lathes are doing fine precision work 
—not only with the armed forces but 
also in industry where dependable 
accuracy is as vital as speed and ver- 
satility in meeting war's urgent pro- 
duction schedules. 

When civilian production is re- 
sumed, South Bend precision will 
again prove as indispensable to peace- 
time industry as it is now for exacting 
war work. Embodying the improve- 
ments developed to meet war produc- 
tion requirements, South Bend Engine 
Lathes, Toolroom Lathes, and Preci- 
sion Turret Lathes will be available. 


POST-WAR 
PRIORITY PLAN 


To those who cannot qualif: 
for a war-time priority, South 
Bend Lathe Works offers a 
practical Post-War Priority 
Plan. You can place your or 
der now for any South Bend 
Lathe. No deposit or down 
payment is required. We ask only that 
the order be placed in good faith. When 
civilian production is resumed, orders 
will be filled in the sequence established 
by the numbers of the Post-War Priority 
SOUTH BEND Certificates. Should conditions necessi- 
16 TOOLROOM LATHE tate, the order may be cancelled at any 
time. Write now for details of this plan 
~~ and our Catalog No. 100-C, 





BUY WAR BONDS:++SAVE FOR LATHES 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS © SOUTH BEND 22, INDIANA 
POPULAR SCIENCE 
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Victory calls for mechanical ingenuity in , 
factories and for scientific efficiency on the ba 
And mathematics is basic knowledge for all m 
and scientific work. It will be basic knowledge 
war jobs in industry and business. Thousands 
ematically trained men are now needed for tt 


THE NATIONAL EDU 


now brings you this up-td 


PRACTICAL | 


in 180 days—ata 
IN P 


Prepared by speciali 


N® LONGER need you shrink from the “bugaboos? 
+* matics! No longer need you stand aside while be 
men get all the “breaks” in your shop. No longer nee 
“in the ranks’ while mathematically trained men are § 
service ratings. You can now learn how to put mathema@ 
for you—how to use it for more rapid promotion, for 
stand out from the crowd, for maximum service to y@ 
No previous training or elaborate schooling is requiré 
this brand-new simplified course in mathematics. 


Starts With a Review of Simple Arithmet} 
Takes You by Easy, Clearly Ilustrated Sté€ 
Sample Problems to the Most Advanced Apg 


This series of lectures in PRACTICAL MATHEMAT 
you in 18 periodical pamphlets, three each month 
magazine—at no more than the cost of a magazine! 
contains a group of 20 to 30 lectures, with sample wof 
lems, self-examinations and answers. 

The series starts right from the beginning with “ref 
sons in basic arithmetic, so that even if you have done t 
mathematics since your school days, you will soon be 
your studies. From here the Course takes you, one by ¢ 
18 branches of applied mathematics. Each group conté 
divisions of each subject, under the directions of speci 
field. Every step is carefully explained, frequently re 
clearly illustrated. No previous knowledge on your part 
or taken for granted. Each installment includes a quiz 
supplement especially designed for self-education, so t 
by yourself—without a teacher—you master every 
branch of mathematics in a period of 180 days or soa 


You Get Training In Actual Mathematical War | 


This is not a dry, abstract, school-room course, but 
training in the vital applications of mathematics. You | 
use mathematics in the design, production and operat 
and projectiles. You learn how to use mathematics in ac 
navigation. You learn how to apply mathematics i: 
mechanics, electricity, radio. You discover how you cat 
matics for short-cuts in daily shop problems, in the la 
all kinds of figuring. You discover that Algebra. Geon 
nometry, simple Calculus and other mathematical ¢ 
from being mysteries, are simply ingenious method¢ 


Copyright, by the National 
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ONLY 25¢ TO START—Sh 


See Inside of This Cover for More Details 





+ 
Learn Mathematies 
in 180 days at Home 


in periodical form—at amazingly low cost—with 


these distinguished experts from leading universities 


General Editor: DR. REGINALD STEVENS KIMBALL, B.A., 
M.A., Ed. M., Ed. D., New York University 
NORBERT WIENER, A.B., A.M., Ph.D., Mass, Inst. of Tech- 
nology 

EDWARD KASNER, B.S., M.A., Ph.D., Columbia University 

LLOYD LYNE DINES, A.B., A.M., Ph.D., Carnegie Inst. of Tech- 
nology 

JAMES McGIFFERT, C.E., A.B., A.M., Ph.D., Rensselaer Poly- 
technic Institute 

DAVID RAYMOND CURTISS, A.B., A.M., Ph.D., Northwestern 
University 

ROBERT BAKER, Stevens Inst. of Technology 

RALPH P. AGNEW, Ph.D., Cornell University 

LAWRENCE M. GRAVES, Ph.D., University of Chicago 

RALPH A. HEFNER, B.S8., M.S., Ph.D., Georgia School of Tech- 
nology 

KARL MENGER, Ph.D., University of Notre Dame 

oO. K. BOWER, Ph.D., University of Llinois 

WM. W. MICHAEL, B.S. in C.E., Calif, Inst, of Technology 


only 25 cents starts you! 


Read inside of this cover, then mail attached coin-card with 
only 25 cents. You do not agree to pay for the entire seriég of 
PRACTICAL MATHEMATICS Lesson-Groups unless you desife to 
do so. You can let the Lesson-Groups come to you as long af you 
please, and STOP WHEN YOU PLEASE. All you agree to do ig to 
pay a quarter for the first group of lessons. We rely entirely on 
the merits of this course, and are confident that its value will B® so 
obvious to you that you will want to complete it. 


SE Ee ee ee ee 


CUT OUT AND MAIL THIS F 
FORM WITH ONLY 25c 


for your first PRACTICAL MATHEMATICS 


Fold Along This Line 


USE THIS HANDY COIN 
HOLDER. Simply push open 
the perforated lines in the 
circle at the right and slip 
a quarter under the band 
thus formed. Place card 
with coin in envelope and 
mail at once. 


—_—___—_<4j 


Fut o quarter 
under this bond 


Seal 


Fold Along This Line 


NATIONAL EDUCATIONAL ALLIANCE, INC., 
Dept. 808, 37 West 47th Street, New York 19, N. Y. 


For the enclosed Special Introductory Price of only 25c, please send me 
prepaid the first issue of PRACTICAL MATHEMATICS containing the 
frst group of lectures on Arithmetic, Algebra, Advanced Algebra, Plane 
Geometry, Solid Geometry, Trigonometry, Calculus, Mensuration, Log- 
arithms, and the Mathematics of Mechanics, Chemistry, Navigation, 
Aviation, etc.—and enroll me for six months at a total cost guaran- 
teed not to exceed $5.70 for the entire balance of the series. As outlined, 
you may send me PRACTICAL MATHEMATICS every ten days at the 
rate of 35c per irsue, or 3 issues for only $1, until I give you notice to 
cancel my enrollment. For convenience in bookkeeping, you may bill 
me once a month for such issues as I receive. 


It is understood that I may cancel at any time and pay only for issues 
actually received. 


(Please Print in Block Letters) 


P.O. 
Dist. No. 
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Victory calls for mechanical ingenuity in America’s 
factories and for scientific efficiency on the battlefront. 
And mathematics is basic knowledge for all mechanical 
and scientific work. It will be basic knowledge for post- 
war jobs in industry and business. Thousands of math- 
ematically trained men are now needed for the war ef- 


THE NATIONAL EDUCATIC 


now brings you this up-to-date h 


PRACTICAL ML 


in 180 days—at a cost of 
IN PERIODICAL 


Prepared by specialists fror 


TO LONGER need you shrink from the “bugaboos” of mathe- 
+ matics! No longer need you stand aside while better qualified 
men get all the “breaks” in your shop. No longer need you be lost 
“in the ranks" while mathematically trained men are given special 
service ratings. You can now learn how to put mathematics to work 
for you—how to use it for more rapid promotion, for a chance to 
stand out from the crowd, for maximum service to your country! 
No previous training or elaborate schooling is required to master 
this brand-new simplified course in mathematics. 





Starts With a Review of Simple Arithmetic and 
Takes You by Easy, Clearly Illustrated Steps and 
Sample Problems to the Most Advanced Applications 


This series of lectures in PRACTICAL MATHEMATICS comes to 
you in 18 periodical pamphlets, three each month—just like any 
magazine—at no more than the cost of a magazine! Each issue 
contains a group of 20 to 30 lectures, with sample workaday prob- 
lems, self-examinations and answers. 

The series starts right from the beginning with “refresher” les- 
sons in basic arithmetic, so that even if you have done nothing with 
mathematics since your school days, you will soon be at home in 
your studies. From here the Course takes you, one by one, into the 
18 branches of applied mathematics. Each group contains 20 to 30 
divisions of each subject, under the directions of specialists in the 
field. Every step is carefully explained, frequently reviewed, and 
clearly illustrated. No previous knowledge on your part is expected 
or taken for granted. Each installment includes a quiz-and-answer 
supplement especially designed for self-education, so that working 
by yourself—without a teacher—you master every important 
branch of mathematics in a period of 180 days or sooner. 


You Get Training In Actual Mathematical War Problems! 


This is not a ary. abstract, school-room course, but a practical 
training in the vital applications of mathematics. You learn how to 
use mathematics in the design, production and operation of guns 
and projectiles. You learn how to use mathematics in aerial and sea 
navigation. You learn how to apply mathematics in chemistry. 
mechanics, electricity, radio. You discover how you can use mathe- 
matics for short-cuts in daily shop problems, in the laboratory, in 
all kinds of figuring. You discover that Algebra. Geometry. Trigo- 
nometry, simple Calculus and other mathematical subjects, far 
from being mysteries, are simply ingenious methods for solving 
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Are You Deferred? Wondering whether 
your present job will hold out? Whether 
your work is contributing anything to the 
war effort? Whether you may be drafted 


FOCR VICTORY « ae 


gency laws 
war work? e 
Obs after the War -— guras tt ae 
r guards is to ac- 

ow 


quire 
basic knowledge 


e of mathematics 
that will qualify 
you for a better 
than average job 
no matter what 
may develop in 
the near future. 


fort! Thousands will be needed after the war! To 
serve your country, to qualify for a bigger job, 
bigger responsibilities, bigger opportunities—in the 
factory, in the army, navy or air foree—learn math. 

ou can master mathematics at home— 
in your spare time—easily and quickly—at low cost! 


YNAL ALLIANCE, INC. 


ome-study lecture course in 


THEMATICS 





—_ 


leading universities 


mysteries. By devoting an hour a day to study, you will 
soon find yourself absorbing the essentials of mathe- 
matics with an ease and enjoyment you never thought 
possible! The Course will make clear to you many 
problems that have often puzzled you. You will find it a 
stepping-stone to the kind of a job where others will 
come to you for explanation and, advice—the 

kind of a job that means a real future! 


a eae ; a Pat 
How Is the Low Cost Possible? 


Lecture 
Groups 
Covering These Subjects 


Ordinarily a Course of this scope 
would cost hundreds of dollars 

and take years at college. But 

the need and demand for mathe- 
matical training is today wide- 
spread and urgent—so urgent 
that all precedents of high cost 
and lengthy study have had to be 
drastically revised. The N val 
Educational Alliance, with its re- 
sources and experience in bring- 
ing education to the millions, is 
the one organization eminently 
qualitied to make this great under- 
taking possible. It has gathered a 
faculty in mathematics from Amer- 
ica’s leading universities—each a 
specialist in his field (see list on oth- 
er side of flap to prepare the les- 
sons in this reading course. And it 
has organized this course so that it 
comes to you in convenient install- 
ments—like any magazine—at no 
more than the cost of a magazine! 
Think of it—a practical, easy, short 
course in mathematics at the cost of a 
magazine subscription — the greatest 
bargain in the educational world! See 
order form on other side of flap. Na- 
tional Educational Alliance, Dept. 
sos, 37 W. 47th St., New York 19, N.Y. 


jlliance, Inc. 


NEVER YOU LIKE! 


Basic Arithmetic 
Advanced Arithmetic 
Legerithms of numbers 
Elementary Algebra 
“Advanced Algebra 
Plane Geometry 

Solid Geometry 


Trigonometry 
(also explanation of 
“*triglog’’ tables) 


Calculus 


Mensuration and differ- 
ential equations 

Applied Math.—Maghine 
Shop; Construction Ena- 
gineering 

Applied Math.—Heat— 
Chemistry 

Applied Math. — Blec- 
tricity 

Applied Math. — Navi- 
gation — Aviat —Miili- 
tary—G nery, eté, 
General Application and 
Index 


Also: Business Mathematics (Accountancy, Fi- 


nance, Statistics, 


Inventories, ete.) 


FAcH issue is packed with drawings, dia- 
grams, sample problems with answers, inter 
esting, practical quizzes for self-testing—every- 
thing you need to teach yourself. A new issu 
will be mailed on the 10th, 20th and last day 


of each month. This 
will be covered in 
months subscription! 


take as much time in extra 
you wish, after you 


course in mathematics 


its entirety in a six 


You can of cour 
study is 
have received all the 


parts. As a matter of fact, the complete set 


may be filed in such 


a way as to help you 


in your mathematical! problems for years to 


ey 


25¢ payment, the 


come! Important! Aside from your original 
total cost of the entire 


series is guaranteed not to exceed $5.70 


——oe 
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MAIL ORDER FORM ON 
OTHER SIDE OF THIS FLAP 
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Cigarettes that 


SATISFY 
bat Lado 


cs tracn the wer seni Careto Se S00 
“| saw thousands of cartons of cigarettes given 
to our boys overseas and can sey witho 
ervation Chesterfield is always @ favorite.” 
Discover for yourself the meaning of Chesterfield’s 
5 Key-words to more Smoking asure++* RIGHT 
COMBINATION WORLD'S BEST TOBACCOS. 
FOR MILDNESS 


BETTER TASTE. 





